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EDITOB'S INTEODtJCTION 

On page 243 the author of this book putA his finger tqxni 
(me of the weaknesses in the present situation r^arding 
industrial education, and at the same time points out <Hie 
of the moat fruitful fielda <^ eff(nt. He aays, "One of the 
great probl^ns connected with vocational education is the 
syaieniaiic training of a sufficient nimiber of instructors for 
existing and proposed vocational schools." The lessons of 
our industrial unprepatedness as revealed by the war have 
not beai lost; never in oar history has there beat such a 
keen realization of the depend^ice of production vpon skill, 
and the part that wise methods <rf training can have in cul- 
tivating skill. A few years ago we were greatly concerned 
about supplying skilled workers; now we realize the equal 
necesaty erf training men and women to utilize the skill 
which the woriters bring lo their daily employntoit; hence 
the donand far training foremen and employment man- 
agers. In our ways and means for meeting these increasing 
demands we are at once fortunate and unfortunate; fortu- 
nate in adequate finandal support for sound instructor 
training plans; unfortunate in a shorti^^ of pet^le to or- 
ganize and direct them, and doubly unfortunate in a lack of 
organized practical material tor use in instructor (teadm) 
training classes. 

Teacher-tnuning under the terms of the Smith-Hughes 
Act occupies a unique portion in that a conaderable amount 
of money may be made available at the very outset of the 
woric — a condition which has rarely existed in American 
educational history irii^i new types of education have been 
pn^Mwed. f The law itaetf makes an allotment (A numcy to 
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vi EDITOR'S INTRODUCTION 

eveiy State tor teacher-trainiiig in tlie fields <rf agriculture^ 
liome economics, and trade and industry; it provides that 
not less than twenty per cent nor mote than sixty per cent 
of the vdiole fdiall be expended in at^ one <A the three fields, 
and further provides that every dollar of Federal money so 
esqiended shall be matched I^ a dollar from State or local 
sources. The small States tX the Union are allotted at least 
93000 for truning teachers. If the State Board <^ Educa- 
tion of a small State should decide to spend only the mini- 
mum amount possible — twenty per cent — this State 
wouldhavetlOOOof Federal mon^tobematdiedby$1000 
t^ State or local money, and would have, in all, not leas than 
$2000 to be expended for tbetraining of teachers for service 
in trade and industrial schools. Should the Board of Educa- 
tion of a small State decide to spend axty per cent, the maxi- 
mum amount posaUe for this woric, this State would have 
available $6000. From these sums the amounts vary until 
we have the possibility of an e^ienditure for this work ot 
approximately $170,000 in the most populous State. 

The problem of teacheT'training is an imminent one for 
several reasons. (1) There will be a c<mstantly growing de- 
mand for suitabfy qualified teachers as the States put into 
operation their plans for trade and industrial schools. (2) 
Each of the States accepting the benefits of the Federal Act 
for industrial education, must, by the terms of the act itself, 
cot later than 1920 be^ its program of truning industrial 
and trade-school teadiers. (S) A wise expcaiditure of public 
money makes it incumbent upon all concerned with the 
administration of industrial education, that methods and 
content of teadier-training courses be . formulated at the 
earliest possible moment. 

The cont^it c^ a teadier-training course for teadiers c^ 
trade and industrial subjects is determined by two consid- 
eratimu, vibat to teach and bow to teadi. ' Tlie ccmtent ct 
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EDITOR'S INTBODUCTKtN vii 

wkai to teach ia detennined by the kind of knowledge and 
infomution needed by the wodanen skilled in the fiekl in 
which the teodier works. The problcan (^ training a skilled 
man efficieatly and eipeditiously to teadL othen irtiat he 
himself knows is the vital part of such a teacher-training 
course. 

Wherein does a training course for vocational teadiers 
differ from a course designed for any other gnnip of teadiers? 
His question has been frequently discussed for several 
years, but it is doubtful if at the present time there is gen- 
eral agreement throu^iout the country as to the content <rf 
a course for vocational teachers and a clear definition of dif- 
ttxeacea. The phrase "prcrfesnonal training" for any group 
of teadiaa is not well defined. A variety of courses have 
been developed at many institutiona and every year the 
stufiy ol edacati<m taings new developments. In college 
and umversity catalogues to-d^ we see long lists ot coursea 
having to do with education, frequently wi^^d out in great 
detui and minuteness. Sudi courses as are suggested l^ 
the following topics are frequent: 

Histoiy of Education. 

Prin<^tles of Elementary Educatim. 

Principles of SectHidary Education. 

Organization and Administration d Elementaiy 
Educatitm. 

Organization and Adminiatration irf Secondaty 
Education. 

Educational Pffydtology. 

General Method of Teaching. 

^tecaal Method of Teaching Particular Subjecta. 

Observation of Schools. . 

Practice Teaching. 

An <To.mfna.timi of tiie catslogoea ol educational inatitu* 
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viii EDnOR'S INTRODUCnDN 

tions throughout the coimby will show that evtry oae ol 
these topics has been iqiplied to vocational education. 

One chained with OTganidng b course primarily intended 
to train teadiers in vocational schools faces a bewildning 
mass of material if he attempts to mal% his course compaiv 
able to those developed for elementally- and secondaiy- 
school teadiCTS. It m^ not only be bewildering, it may be 
discoura^ng, and yet, somehow or other, those cliai^ed 
with the administration of vocational education have to 
solve, as well and aa fu% as possible under existing condi- 
tions, the problem of securing properly trained pet^le to 
serve in trade and industrial adioob. 

Here is a belief that professional study will help in pre- 
paring those teachers, but the term "profesaonal study" 
is very elastic, and, doubtless, several years of experimen- 
tation must dapae b^ore there is general agreement re- 
garding the mjnimiim amount of professional study accept- 
able either in terms of time devoted to sudi stiuty or the 
content (A the course. 

Whatever the course should include, it must be dosety 
con^ted with the kind of sdiools to be developed in a 
given locality. It should also be k^t oonstantty in mind 
that the um of the vocational schocd is spedfic and the 
school presents problems peculiar to that type <rf schooL 
These problems are not those of an dementaiy or a hi^ 
school. They are conducted for different puiposes; thdr 
results are tested by different standards; they deal with dif- 
ferent groups of people, with different methods of teaching, 
different equipment; and further, the particular problems 
of the vocational school, taking the countiy at large, have 
not been made the subject of special consideration in estab- 
lished institutions; also, if the vocational school serves its 
purpose it must be kept in the most intimate contact with 
industrial resources and industrial conditions in its localify. 
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EDITOR'S INTBODncrrON ii 

In other words, the vocational field of training is an ever- 
changing one. AH these conditions make diff««it demands 
upon teachers and upcm those who would tiain teachers 
than are presented by the le^pilar public schools. 

The plana for teacher^training, on analysis, show a recc^* 
nitjon of four qiialificatious or seta erf qualifications desired 
in a teacher: 

(1) He should be master of the subject he proposes to 
teach. 

(2) He must be able to deal sympathetically and intelli- 
gently with adolescents snd adults. 

(3) He must know something of the relation (rf indus- 
trial education to other fidds of human endeavor. 

(4) He must know how to teach. 

Every teadira^-training course, oreveiy subject pnqxtsed 
for study in such a course, m^ well be challenged on the 
ground <rf what it can contribute to producing or cultivating 
one or more of these four qualifications of a teadier. Any- 
thing that does not contribute to one of these four qualifica- 
tions is superfluous, because the time available for relevant 
matter b aQ too limited. The amount of time available in 
any prvq>osGd scheme of teodLer-training is very limited and 
must be utilized in the most effective way. Eveiy proposed 
course should, therefore, be challenged on the ground of its 
selection <^ field in which the student is to spend hia time; 
that is to say, if we wish to produce a teacher of carpentry 
for a unit trade school or an evening trade eztoision school, 
what work should he take in order to make his teaching most 
effective? Obvious^, if he is assumed to be a master of his 
trade — and no others are at present bdng discussed — we 
shaU not give him further practice in his trade as a carpenter. 
But judging 1^ the proposals that have been made, beyond 
tidt one thing there is Uttk agreement on iHiat he shall be 



D,g,t,.?<i I,, Google 



X EDITOR'S INTEODUCnON 

^ven in order to become an effective teacher in a sdiooL 
We note courses bearing such labela as these; 

Frindples <tf VocaticHial Education. 
Current Practices In Vocational Education. 
The Psychology of Vocational Education. 
Industrial and Trade Hbtory. 

Numoons others might be cited. 

Running all through proposed teachCT-tiuning oourses 
there seems to be asaent to the proposition that the trades- 
man who is to become a teacher needs to be truned in how 
to teach, but what he is to do, or what he shall study to bring 
about this result, is, as yet, an unsolved problem. 

Sudi conaderations as these have evidently been in Mr. 
Doolqr'a mind as he has brought together the material tor 
this book, out d his years of experience as a director of trade 
and technical schools, as a trainer of teadiers, as an or- 
ganizer of courses, and as a student of the many and varied 
phases d vocational education. Only in a secondary man- 
ner does this book deal with the art of teaching; its value lies 
in its compact summing-iqi <rf facts and principles, its 
"sampling" of methods and devices in organiang material 
for purposes of instruction, all of which, when handled hg 
a live teader of teachers, will be a constant stimulus to 
the members of the class to draw upcm thdr own stores 
of knowledge and experience, to focus their thinlring upon 
the problems at hand, and to justify their solutions by 
clear reasoning on adequate data, rather than by dogma- 
tism. The best book is one that compels thinking, the 
poor book dffera ready-made solutions; this book h^^ily 
avoids the latter. 

The real teacher will alw^s want to know the relation of 
his part (A the work to the whole field. This book presents 
a valuable combination of "hi^ li^ts" and "background." 
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EDITOB'S INTRODUCTION n 

The unit of thou^t in each ch^>ter is reinforced hy a series 
of thou^t^rovoldng questions and a skillful selection ttom 
the literature <rf the subject, which should be of great value 
not only in the actual woric c^ the teadier-tmining class, 
but also as the constant companion of the teadm in his 
efforts to make himself a bettn teadier. 

C. A. pBOsaitB 

June 1, ISU ' 
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PRINCIPLES AND METHODS OF 
INDUSTRIAL EDUCATION 

CHAPTEB I 

THE V&LVS OF INDDSTBIAL EDUCATION 
Education ia one of the oldest, if not the oldest, institu- 
tuHt responding to human needs. The ideal system <rf edu- 
cation has alw^ns been that vidch in the hi^est d^ree 
prepares one tot the duties (A life. This means in a general 
sense the development of the whole man, the idiysical, the 
intellectualt and the moral. 

In the early ages education was pvai in the home, and 
was an intensely i««ctical education. It was given in an 
inf(Mina] manner, while the diild was taught the usual 
methods of supplying the necessities ot life, food, clothing, 
and shelter. Lat^ when religion was organized, a spedal 
training for priesthood was introduced, consisting of a purely 
Uterary trwung on philost^hy, litwature, and science. 
litis tnuning was not provided in the home, but by special 
teadiers, who taught this knowledge in a more or less or- 
ganized form, and in a very formal manner. Thus we see 
the early develoinnent df the two types of education ; the 
intensely practice, taught in a natural, interesting manner, 
under the direction of the home, and the purely literary, 
tau^t in a very logical and abstract fashion. Later, special 
teachers gave fcvmal education in law, medi<nne, etc., and 
the term " education " was applied to any form of organized 
knowledge taught by formal^methods usually in a building 
called a sdiooL In order to distipguisb between the type (A 
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i ■'■■■ INDCOTBiAt EDUCATION 

education A»t trauu: theiilJiiii in general and that which 
truns for law, medicine, etc., the term "cultural" was ap- 
plied to the former and "technical" to the latter. These 
two t«nnfi were used tea many years. As the educational 
system became mwe complicated, with the various kinds tA 
schools, the tain "technical" lost lis original definition, 
training directly for a career, and was tq^lied to instruction 
that dealt with industrial arts. On account <A this confu- 
sion, the term "technical education" is seldom used to-day 
in its broader sense. ' The word " vocational " has taken its 
place. 

To^i^ we find four great divisions of education : physic^, 
vocational, social, and cultural education. Physical educa- 
tion includes all forms of trtuning and instruction, the con- 
trolling purpose d whidi is to ocstserve and |»t>mote us^ul 
development kA the body and its capadty. Social educati(m 
may include all forms of training and instruction designed 
to make better group living uid activities; that is, all m<»al 
education, dvic education, ethical training, and much of re- 
ligious instruction. Cultural education indudes all forms of 
education; that is, training and instruction designed to de- 
velop valuable cultural interests in such fields as ari^, litera- 
ture, science, and history. Sodal education and cultural ed- 
ucation are often considered jointly as "general education" 
or "liberal education." Vocational education includes all 
ttxms of spedalized education. 

Gienoal education alms to develop general intelligence, 
the power of appredation in all common fields of utilization, 
and the ability to use languages, mathematics, scientific 
methods, etc., without reference to any specific calling: 
while vocaUonal educatitm has as its aim, to prepare for a 
specific calling, such as law, medicine, machinist trade, etc. 

The occupations that men and women follow, that are 
I»oductive and lead to self-support, may be grouped into six 
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large classes, namely, the {vofessions, the agricuUurat pur- 
suits, commerdiJ pursuita, trades and industries, and home- 
making and nautical puranits. The divisions ot vocational 
coiresponding to tlie above occupations may be divided into 
these divisions: profesaonal educati<Hi, vocational commer- 
cial education, vocationiU agricultural education, vocational 
induiArial educatkHi, and vocaticHial home-making and 
nautical education. 

Industrial education denotes the field <^ vocational educa- 
tion designed to meet the needs of the mi^nnftl wage-earner 
in the trades and industries, and in the home. This educa- 
ticm is ^ven to persons over fourteen years of age. It is true 
that certMD forms ot hand-training, given to persons undw 
fourteen years of age, may contribute to industrial effid^icy ; 
nevertheless it is not considered as specific trade training.' 

This volume will deal with the prindples and methods ot 
teaching involved in vocational industrial educati(»i; that 
is, the form of vocational educatitm Uiat iH«pares the in- 
dividual specifically for some industrial pursuit oi trade, 
such 88 a machinist, millwri^t, etc. 

llie different forms oS hand-work given in the first six 
grades to boys and girls, paper-folding, picture-mounting, 
clay-modeling, whittling, weaving, needlework, and other 
constructive activities within the range ot the expmence of 
children under twelve years of age, are called "manual 
arts." The form of training and instruction, usually in wood 
and metal, sometimes printing and booktunding, tar boys 
between the ages of twelve and wghtewi, is called " manual 
training." OHrespraiding to manual truning toe boys, a 
course called "household arts," "domestic economy," or 
"home economics," is provided, in some schools, for girls 
between the ages of twelve and eighteen. The course con- 
sists ot a variety of practical exerdses and experiences in 
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4 INDUSTRIAL EDUCATION 

cooking and sewing, to ^ve some practice and an insi^ 
into domestic opaations. The above forms of education, 
IDanuat and household arts training) are part at general 
education, and are provided to make pupils apin-edate the 
value erf industrial and domestic life. 

At the age of twelve, about the uxth grade, a program of 
instmcUoD and training ia offered, to diildren who are not 
profiting by the r^ular course <rf instruction and are not 
going to college, to participate in a series of practical ^>eri' 
ences rdating to many vocations. This is not vocational 
education, but prevocational education, and assists pupils 
to sample different trade experiences, so that it will be pos- 
fflble tor them to make an intelligent choice of occupation. 
Vocational guidance is a form ot instruction and examination 
to present trade information and guidance to pupils over 
twelve years of ^e. 

The conclusions from a number fA surveys show that the 
great bulk of boys and girls leave school as soon as the law 
allows, usually at the age of fourteen, bdore completing 
the elementary course. This army of children ia four times 
as large as the group which at approidmately the same age 
ent«9 the high school. About one of every six of these chil- 
dren has reached the ei^th grade, one in every four has 
att^ed the seventh grade, and one out tA every two, the 
sixth grade. 

These pupils e^)erienGe very little difficulty in obt^ning 
work at a high initial wage in so-called "blind-alley" em- 
ployments; that is, a work that requires little triuning and 
involves little thinking. Another important p<Mnt is, that 
these pupils are very restless, drift from one occupation to 
another, and are idle approximately one half of the time. 
The so-called "skUled trades," sudi as the higher branches 
of metal and machine trades, the building and printing 
trades, do not care to recdve children under sixteen years of 
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age, because th^ have not the physical development to do 
consecutive or accurate work snd require considerable super- 
vision. Very few o( the present elementary, and practically 
none of the evening schoob, show any great assistance to this 
group of young people, in the training, discovcay, guidance, 
and development ai their capacities or preparation for the 
work they might or do enter. It is from this group that 
industry recruits its workers. 

A very high pratsentage of the skilled workmen, foremen, 
and superintendents of industries and trades of this country 
to-day have been educated across the water, while the Amer- 
ican boys occupy the codioary clerical, mercantile, and a 
number of unskilled positions, at hardly a living wage. 
Whatever preparation the public school system is providing, 
for the training and development of young people for the 
work they are to enter, is given in the high school, where 
about three per cent of the pupils are found, and less than 
one per cent of those ever go into the industries as mechanics^ 

The progressive development of all trades and industries 
demands the training of a group of skiUed workers who may 
act later as foremen. The future skiUed workers must be 
trained. Industrial ctmditions to-day differ very greatly 
from those of earlier times. For example, trade and indus- 
try are more ambitious, more successful, and more scientific, 
than ever b^ore. They have content that is worthy of 
study for itself. Years ago they were too simple for intel- 
lectual study. Now they require the highest form of mental 
study and demand the best intellects. 

A glance through educational history will show us that 
the reason industry has not received a dignified place in the 
course of study of the public school system is due to the tra- 
dition from the Greek philosophers, who looked with con- 
tempt on manual work which was performed by slaves, 
workers, and tradesmen of the age, and purposely omitted 
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from the schools any tnuning along the line of utilitarian 
subjects. During the Middle Ages the same feeling existed; 
industrial education was apart from culture; one was a mat- 
t^ of apprenticeship and the other a matter of books. This 
state of affairs continued in England up to the nineteenth 
century, wh^i the primary school provided the education 
for the induatrial workers. Pupils were educated in the 
hi^er schools to be employers. People were expected to 
remmn or continue in their station of life. Culture was the 
possession of the upper classes and had absolutely nothing 
to do with utility. During the last century the sentiment 
that the masses were expected to support the classes in their 
leisure) particularly in Amoica, has passed away. The 
spirit of democracy has dominated our social system, so that 
to-day every man is expected to be a worker. 

Vocational industrial education or industrial education 
voBy he justified on the grounds that a democracy means 
equal opporttmities for all, that every one should be engaged 
in a useful occupation within reasonable bounds of age, 
health, and strength; that is, all persons of both sexes, not 
incapacitated or in school, should be working. Practically 
eighty-five per cent of the present workers — those who 
work for pay — are engaged in producing concrete material; 
about five per cent are engaged in professional service; the 
other ten per cent are in various forms of personal service. 
Life and health, and to a large extent discipline and charac- 
ter, must be derived from employment in the industrial and 
commercial fields. Any large number of men and wom^i 
without trdning for some definite occupation, and not able to 
be producers, are apt to become a heavy burden on society, 
and often form a discontented class that threatens the exis- 
tence of our Government. Society must provide means and 
training for the proper distribution of human talent, in order 
that every member m^ be assiu^d of a living wage or salary. 
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. Industrial education ms^ be advocated because of the 
increased earning power it affords. The salary (A a person 
may be determined by certain factors which ms^ be divided 
into two groups, the individual and the organization. The 
individual group includes such factors as natural atHlity. 
proper development of the body, the development of honesty 
and morality, which are by-educattonal products of general 
education and industrial education. The factors that enter 
into the organization group are capital, up-to-date appli- 
ances, lead^ship, proper allowance tot depredation, etc. 
One of the chief factcffs that will increase the productivity 
of the individual is industrial education. Increased pro- 
ductivity means that the country as a whole will be able to 
increase the standards of living and the worker will be able 
to have some of the luxuries. 

To summaiize: It is in the interest of society, labor, and 
capital to have the most effective system of industrial edu- 
cation. I^perly trained workers (labor) increase the pro- 
duction. From the workers* point of view physicd energy 
and knowledge represent the workers' capital, and the great- 
est return to the worker, in addition to personal satisfaction, 
comes only through an efficient system of industrial educa- 
tion. Society profits when every member has tendered his 
greatest contribution. 

QUESTIONS FOR DISCUSSION 

1. What was the principal aha ot foraul educaUon b the early Ages in 
(a) Borne; (b) Atfaensi (e) Middle Aeee; (<J) United SUtea, to-da^? 

t. Wmt earned the change of the aim of f<»mnl education daring the 
different periods? 

S. State the division dF education that each one of the following nibjecta 
represents: 

(a) Manual truning In the sixth grade. 

(b) Militarf drill in a high sdioal. 

(e) Recreation in an evening high adboal. 
(cO Forging in a tcchniial high sdiooL 
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(«) FSnt-year idence. 

(/) French in a claancd hi^ school. 

(g) Civics in a, community center. 

{h) RooMnming for house cupeutcn in &d eroiiiig trade schooL 
4. What is the distinct meaning ti>day of "techmcttl education"? 
E. What is the meaning of the bam "vocatjonal education" today? 
0. What is the distinct meaning of "industrial education" tixiay? 
7. Name the dan of education to *hich each of the following occupy 
tions belong: 

(a) Sea pilot (a) Dentist. 

(b) Die-tinker. (/) A bouMwite. 
(fi) Market-gardeiiei. (g) A chemist 

(d) Stenographei. (k) An expert accountant 

' S. What is the meaning (rf "indnstiial effiooicy "? 
9. What is a "blind-alky" raqdtqrmoitP Give a Hit of sudi anploy- 

ID. What is a "producer." "oonnuner," and "non-fwoduoer" in an eco- 
nomic seme? Give an example of eadi. 

11. IVace tlie stages <A derelopment of a steel boilo plate from the time 
it leaves the ground to the time it is installed as a boiki. Explain in 
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CHAPTER n 

THE EDUCATIONAI, NEEDS OP TRADES AND DJDDSTRIES 
Since industrial education is to tr^ specifically for defi- 
nite positions in the trades and industries, it is clear that to 
be effective it must function with their needs. The modem 
organization of industries and trades tends toward the uses 
of Ubor-saving devices and power machinery. This means 
a tendency toward standardization and spetnalization of 
products, which involve a large organization under one roof 
and one manager for purposes of economy. Every organ- 
ization is divided into two departments: production (manu* 
facturing) and the distribution (selling) phases. The pro- 
duction is carried on by an organization varying from a 
large to a small scale, composed of a manager, agent, or 
superintendent, overseers or foremen, section or second 
hands, and workers. He large establishments have in addi- 
tion designers or draftsmen, testers or chemists, shop super- 
visors, and sometimes research en^eers. 

The manager or superintendent may or may not come 
from the ranks. In the past it has been possible for men 
lacking technical ironing, but possessing good common 
sense and business capacity, to rise to this position. This is 
not true to-di^ in a great many engineering establishments 
and large factories. Oftentimes he is a technically trained 
man ^o entered the industry direct from school as an as- 
sistant to the manage or superintendent. A manager or 
si4>erintendent must have a great deal of foresight and will 
power. He must have initiative, an analytical mind, and 
executive ability; that is, he must be able to see clearly a 
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problem, its solution, and have the ability to put the solu- 
tion into effect. 

~ The progress of industries in the past has been due to the 
efforts of scattered inventors and workmen all laboring un- 
der great disadvantages. Manufacturers and tradesmen 
are beginning to see that there are numerous possibilities of 
applying different scientific discoveries that have taken 
place. Competiticni compels us to realize that all indus- 
tries and trades have developed to a point ^ere the work- 
ing-out <A theory and practice has become a scnence, and 
that the application supersedes the old *'rule-of-thumb'* 
method and demands the continuous employment of scien* 
tifica% truned leaders in a bureau of research. The results 
c^ this bureau will tend to lower the cost of production by 
diminating manufactory weaknesses, improving toob, and 
f^^Iying the principles of science to raw materials, waste 
iwoducts, methods, etc. It is for this reason that large cor- 
porations sudi as the General Electric Company have a 
research staff with a group of specialists working on new 
industrial problems. The group may include chemists, biol- 
Ofpsts, designers, metallurgists, mechanicians, etc., who have 
been tr^ed in the scientific departments of the colleges. 

A foreman usually comes from the ranks of workers. He 
ia the job master, and as such must be able to get good work 
out of men. This means he must have good judgment of 
human values, handling men. Id addition his outlook on 
life will be very different from that of the worker. He must 
have a habitual reaction to human reaction. 

The skilled worker should have, in addition to a good 
physique, a clear mind capable of keen perc^tion, and an 
inventive mind, which is often called ingenuity. The keen 
sense-perception should be such as to do very accurate work, 
dealing with measurements of a thousandth part of an inch. 
The skilled worker differs from the unskilled work^ in the 



D,g,t,.?<i I,, Google 



12 mDUSTBIAL EDUCATTON 

degree of mental versatility. He has acquired 1^ expmence 
a fund of informatJon and skill so that he is able to form new 
judgments. The experience of the skilled worker is such 
that only recent trade experiences are available for ready 
recall. This is the principal reason why a skilled workman 
cannot leave his trade for any loigth ol time without soBa- 
ing a loss of skill. 

Semi-skilled workers or machine tenders, etc., should have 
a good physcial development and quick time-perception, 
which is really the ability of brang dexterous. Oftentimes 
they are physically sluggish, in addition to the general char- 
acteristic of slow moitahty wfaidi may be due to the lack of 
good nutritious food or dissipation, or both. Any reflective 
action on the part of the semi-skilled worker retards his rate 
of production. These workers are generally recruited from 
the ranks of those who leave school, follow a line of employ- 
ment with no prospects until they reach manhood, and then 
see a chance of getting an adult wage without going through 
the training necessary for the skilled positions. The worko* 
is seldom called upon to meet a new situation, and his work 
never involves problems which cannot be solved from the 
limited range of his past experiences. This automatic and 
semi-automatic machinery develops a fatigue, which is a 
serious problem. Women are able to work in this way bet- 
ter than men, and do not show fatigue to as great an extent. 

The unskilled class of workers usually represents the least 
intelligent part of the community. Of course there are ex- 
cations, as in the case of bright young people who have be* 
come "blind-alley" workers or others who lack the sense of 
responsibility. In spite of the great increase in inventions, 
there are a great many processes performed by unskilled 
labor. 

The occupations found in trades and industries may be 
roughly divided into the following groups: 
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Occupations requiring skill and trade knowledge. 
Occupations requiring skill and no trade knowledge. 
Occupations requiring trade knowledge and no skill. 
Occupations requiring neither skill nor trade knowledge, 
except in a very low degree. 

There is a certun amount of industrial training that muat 
be imparted to the group of men on the distributing phase 
of industry. The knowledge of the salesman of his product 
should be thorough, and at the same time should be very 
different tiom that of the mechanic.* 

A great many men and boys are injured and many die 
every year on account of injuries or the conditions under 
which they work. Experiments and careful questioning of 
injured people seem to indicate that most hand injuries are 
due to performing work on machines automatically, and be- 
cause, without the intellect, the hand has no sense of danger 
until just at the instant the injury takes place. The as- 
sumption is that the hand proceeds automatically to correct 
the machines when th^ become jammed or caught, and 
unless the intellect becomes active, the hand is endangered 
and caught. The inclination of the "workman to perform 
his tasks automatically has caused nearly all industrial acci- 
dents. If employees worked with their intellects fully con- 
c^trated upon their work, guards would not be necessary, 
for workmen would be awake to all dangers at all times. In 
many lines of work this concentration would cut down pro- 
duction more than fifty per cent. If the workman had to 
think of every move of his hand before acting he could not 
do more than half of hia work. Therefore machinery must 
be both guarded and production decreased in order to obtain 
best results. A great many accidents and industrial diseases 
may be prevented by care, safety devices, and proper safe- 
I See page 207. 
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guards for the health of the worker. A specially trained ex- 
pert called a "safety engineer" is usually employed to look 
after the welfare of the mes and boys, teaching them bow to 
avoid accidents and to prevent disease. 

Every year many workers are released from the trades 
and industries on account of injuries recrived. These men 
and boys are often allowed to remain idle for the rest (rf their 
hves. Very carefully prepared devices called "working 
arms" and "working legs" have been invented for injured 
men, to assist them in performing certain lines of wcvk. In 
many cases the earning power <^ the injured wwker has 
equaled that of the normal man. 

One of the most serious problems to-d^ that confronts 
the industrial world is the discontent and unrest of the work- 
ers of the trades and industries. This is due in a measure to 
the overgrowth of the present mdustrial conditions of highly 
spedalized work that has made the worker a me-e attach- 
ment of a machine. Hodo-n engineering has developed the 
machine part of industry at the expense of the human tactot. 
To illustrate: Modem shop systems in general have been 
organized so as to allow to each machine a definite earning 
capacity that b expressed in the form of a daily or hourly 
machine rate. Machines represent the mvestment of large 
sums of money, and therefore must be kept at work all of the 
time in ivder to justify the expenditure involved in thdr 
pimihase. If a machine, for any reascoi, is allowed to stand 
idle, the charge against it mounts up, and it becomes a bur- 
den instead of being a useful and productive investment. In 
the attempt to develop the effiinency of the machines, many 
manufactums and tradesmen have lost sight of the fact that 
the worker is human and demands consideration. 

The progressive manufacturers have seen this spirit of 
unrest growing among the employees and have attempted 
to assist them in various ways which are usually grouped 
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voider a heading called "welfare work." A spedally truned 
person called an employment manager is usually selected to 
emplt^ workers and look after their welfare. This wdfare 
work has ftuled in some cases because it confrared benefits 
upon a group of workmen, requiring and asking no service 
on their part. Experience shows that the Rver&gs American 
worlanan is suspicious of an empk>yer " bearing gifts." This 
same average Amoican workman, however, is ke«i enough 
to engage cooperatively in any und^taking that is frankly 
advanced by the employer as of mutual advantage, as the 
establishment of an all-comprehensive employees' service 
department, such as locker-room so-vice, physical examina- 
tions, dispensary dental service, sickness and death bene- 
fits, lunch-room s^rice, banking and loan service, indus- 
trial education, and recreational facilities. 

This cooperation will tend to develop a strong sense of 
loyalty between the worker and the organization, an eaprtt 
de corps similar to that existing between the apprentice and 
master, and to remove discontent among the workers. The 
average manufacturer seldom knows or sees his men, and 
therefore b not able to have the sympathetic understanding 
that he should. 

Another great educational need is the trtuniug of the im- 
migrant. The United States is just be^nning to realize the 
great educational task before it, the education of at least 
thirteen million f<n^gn-bom people in this country, many 
of whom do not speak our language, do not come m contact 
with Americanizing influences, and are in a measure out of 
sympathy with the country's institutions. Heretofore we 
have looked to the traditional school system, the influence 
of social contact, and city life to mould the recent inun^ant 
and his children into American citizens. Hese diff^ent 
agencies performed this work when the numbras of immi- 
grants were not large, and were from Ireland, Scotland, 
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England, Sweden, etc., people who were more or less familiar 
with the institutions <A this country. Within the last decade 
or two the numbers of immigrants have greatly increased, 
and many are from the remote sections of Europe, making 
the problem of assimilation greater than ever bdore. 

The industries of this country are employing these immi* 
grants to paform highly specialized, semi-skilled, and un- 
skilled work. In iron and steel manufacturing east of the 
Mississippi River 67.7 pa cent of the employees are foreign- 
born; in bituminous coal mining in Pennsylvania* Ohio, 
Indiana, Illinois, Kansas, Oklahoma, Arkansas, Alabama, 
Virginia, and West Virginia, 61.9 per cent of the employ- 
ees are foreign-bom: in woolen and worsted manufactur- 
ing in the North Atlantic States, SI.9 are again tor«gn- 
bom; in clothing manufacture in New York City, Rochester, 
Baltimore, and Chicago, 7i.i per cent ore foreign-bom; and 
BO on. Probably two thirds of the construction and mun- 
tenance work of the railroads and railways has been done by 
the foreign-bom workman. In addition most of the general 
street and road construction has also been carried on by the 
recent immigrants.' 

An examination of the work performed by these people 
shows that it is not educational. They are in the employ- 
er's hands from eight to twelve hours a day. and ^en they 
get through with the day's work they are too tired to rec^ve 
definite instruction for Americanization. 

QUESTIONS FOE DISCUSSION 

1. Draw B dittgnim showing the orgauizatioii of 

(a) Cotton mill. 

{b) A large electrical plant. 

(c) Genera] machine shop. 

2. What are the qualities necessary to be a reteardi chemist in a rubber 
factory? 

■ BeportonUieEdiicatioDo(theIiiuiug»>nt,U3.Biucauof EdncatiQa. 
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S. Whnt aie the qualities necesswy to be a high-grade die-ainkcr? 

4. Why cannot young men between Uie ages of 14 and 20 be claisified 
as to their future ability to serve aa foremen? 

5. What callings in industrial trades lie between the pnrfeanoDalcn^neer 
and the skilled tradeamanf 

6. What are the qualitiea necessary hr a man to be a foreman at a ma- 
cbise iIh^? 

; 7. What are the qualities that diiitiDgniih a lathe hand from one who 

■eUs lathes? 
S. What are the qualitiea neecasary for a man to be a general manager 

of a large electrical plant employing 6000 bands? 
9. What a(« the Dweanry qualities to become a good draftsman in a 

shipyard? 

10. Name the trades and industries that require a hu^ number of un- 
skiUed woikers. 

11. Should induitnal edacatioa be given to tbe group menticmed in 
questira 10? 

12. What are the economic advantages d a hi^y ipecialiied trade? 

15. Is thtre any tendency to limit the diflerentiation and ipedalizatdon 
that is going on in tlM trades and industriesF 

14. Name some occupations that cannot be entered during youth. 
U. Name occupatJona that depend upon juvenile help. 

16. 1b there any place in the trades and industries for a ao-caHed "handy 
man with tocda." 

' LIST OF EEFEBENCE MATEBIAL FOR FCTDRE BEADING 

* Th» Modem Faetory. George M. Price. 

(The organization of a factory showing the different classes (^ 

' Bdueaiioit for Indutlnal Worlcen. Herman Schnoder. 

(A very interesting study til tbe worii performed by the different 
classes of woilurs.) 

* "Buaness Men in the Making." F.H. White. Ontlodt, Aug. 84, 1911. 
" PraeUeal Safety MeOiode and Deriett. George A. Cowee. 

(Need of prscticaJ safety methods to protect the workas.) 
** Worlera and the SUU$. A. A. Dean. 

(A system of iudustiial education is as necessary as profesoonal 
education.) 

* BeUenaenl, Indaidtud, Social and Indiutrial. E. Coc^. 

(Methods to improve the working <:la8ses.) 
** The Spirit of YouA euui Induttrg. Jane Addanu. 

(The relation between the hatnts d ^outh and the needs o( 
judust^.) 



D,g,t,.?<i I,, Google 



CHAPTER in 

HOW MEN HAVE BEEN TRAINED FOR TRADES AND 
INDtSTRIES IN THE PAST 

The history of the trauung of young people for the trades 
and industries in the past will assist us materially in solving 
the same problem to-day. Of course we must bear in mind 
that we cannot transplant any of the institutions of the past 
and expect them to meet the problems of to-^iay, because 
conditions of the past and the present are very differ«it. 

As far back as the time of the Roman Empire men were 
sdected to build and destroy bridges, water-supplies, and 
fortifications. Every weO-orgaiuzed army had its group of 
bridge-buildo^, etc., called "engineers." Later they Uud 
out cunpaigns, made plans to defend or attack forts. In 
ord^ to do this work th^ invented implements of war, en- 
gines, etc. In time of peace they constructed waterworks. 
When the duty of constructing roads, waterworks, arches, 
etc.. was left to the civil authorities, the expert: was called a 
"civil en^pneer," to be distinguished from the "military en- 
^eer." Later experts on the steam en^e were called 
"mechanical engineers." In like manner the term "electri- 
cal engineer," "sanitary engineer," "mining ^igineer," etc., 
arose. Engineers in England at first received their knowl- 
edge through the world of expaience aided by advice from 
older men. As time went on opportunity was provided for 
the training of engineo^ by means of an apprenticeship of 
sevoi years to an old eatiAIished en^eer. The fee usually 
paid depended upcm the reputation of the engineer. Most 
of the practical tnuning was received throu^ experience in 
the field, and the theoretical and scientific knowledge was 
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imparted by the en^neer in the office two or three months 
of the year. 

The skilled meclianic requiring less thewetical instruction 
and more manipulative skill than the engineer has always, 
up to a generation ago, be^i trained in either the home or 
the shop, under the guidance of his father or a skilled me- 
chanic or masta. In order to show how this training has 
been given at different times in the wcwld's histtny, we may 
divide the history of the industrial work into four stages or 
periods: first, the family system; second, the guUd system; 
third, the domestic system; and fourth, the factory. 

Under the family ^stem the different forms of iadustrial 
work were carried on by members of the household for the 
purpose of meeting the needs of the family. There were no 
sales of the [iroduct. Each class in society, from the peasant 
to that of the nobleman, had its own devices tor carrying on 
all phases of industrial work. Fatha tau^t son all forma 
of manual work, and mother taught daughter to perform 
the household duties. The manual and household work of 
the nobility were performed by slaves. 

As communities became larger and cities sprang up, all 
forms of trade became more than a family conc^n. There 
was a demand for a better grade of industrial products. 
This meant a larg^ supply of hand tools than was usually 
found in the home of the ordinary worker. Some workmen 
began to develop greater ability in commercializing their 
handicraft products than others, and became prosperous. 
The smaller mechanic who owned and constructed all his 
own tools found that he could not compete, so he started to 
work for the more prosperous mechanic in a shop ratha than 
a cottage. As time weot on each manufacturer developed 
a reputation, and usually employed several workmen and 
some young men to learn. The manufacturers became quite 
important, and soon grouped themselves together under an 
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organization, called a " guild," and applied to the city for cer- 
tain privileges. Aiter a while each group of tradesmen, such 
as cloth workers, etc., organized under a distinct guild, car- 
ried on by a small group of men called "mastos," employing 
three or four men (distinguished later as "journeymen*'), 
and at least one beginner called an "apprentice." The guilds 
organized and dominated all conditions of the manufacturer. 

The masters, under the guUd, had the advantage of com- 
bining togethCT and obtaining the monopoly of the trade in 
the local market, instead of competing against one another. 
After developing the trade conditions of the craft, they natu- 
rally turned to the question of training workmen, that they 
might have a standard of workmanship. A young man 
was obliged to serve an apprenticeship of seven years before 
he was allowed to become a joumeynian. These are the 
conditions we find ^sting in the trades of England during 
the fourteenth, fifteenth, and sixteenth centuries. 

The guilds set up veiy definite standards fw the training 
c^ apprentices. The youth was taught all branches of the 
trade. The shops were small, and masters and apprentices 
often worked at the same l)enches, side by side. The master 
worked at all processes of the trade and taught the appren- 
tice the complete trade. Since the number of apprentices 
was restricted to the number of journeymen, there was little 
division of labor. The apprentice assisted the master at 
every process of the trade. The seven-year apprenticeship 
gave the youth the training necessary to bring out the ar- 
tistic side. The desire of the apprentice to become a master 
some day was the incentive for him to acquire a knowledge 
of all the processes iA his trade, deicterity of hand, and artis- 
tic skill. The efficiency of the apprenticeship was guarded 
by guild supervisors. Both master and apprentice were 
members of the same guild. Guilds regulated conduct and 
specified what should be taught. 
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In the b^imiing the tnuning was merely one of develop- 
ment lA skill, and consisted of theory of nutteriala used 
(gained by working on them) and the acquisition of experi- 
eaice and knowledge handed down and guarded zealously by 
older craftsmem. Scientific knowledge (^ the industry at 
this time was very limited. 

The careful, individual attention, on account <rf the small 
number of apprentices, given by the joumQrman to each 
young man, jvevented him from being superfidal. The 
master's and journeyman's work furnished the modd for the 
youth to imitate. Since the earnings of the apprentice 
went to his master, the young man found his reward, not in 
immediate gains, which tends to superficiaUty, but in his 
employer's prdse and in the joy <rf artistic creation. 

The apiventice was tau^t by actual participation in 
trade wotIc, by imitation, supplemented by suggestions, and 
the necessary information. Comenius, in the seventeenth 
century, reminds teachers that artisans do not detain their 
apprentices with thecuries, but set them to do actual work 
at an early stage; thus they learn to forge by forging, to 
paint by punting, to carve by carving, etc. Mechanics do 
not b^in by dr ummin g rules into their apprentices. They 
are taken into the workshop and shown the work that has 
been done. Wh^i the boy wishes to imitate this work, tools 
are placed in his hands, and he is diown how they should be 
hdd and how to use them. If mistakes are made, the me- 
chanic ^ves advice and corrects them more often by ex- 
ample than by mwe words, and as facts show, the novices 
easily succeed by imitation. Obadiah Walker in his work, 
QfEdvcation, says, "In manual arts the master first showeth 
his apprentice what he is to do, nest works it himself, in his 
in«sence, next gives rules, and then sets him to work." 

The master craftsman tau^t and arranged his trade skill 
and information in a way different from the logical order of 
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the arts and sciences as presented to-day by the schoolmas- 
ter. As each journeyman was not allowed to have m<H« 
than two apprentices, the instruction was individual to a 
certain ^ctent. The master craftsman b^an his instruction 
by using the strong instinct, imitation, and proceeded to 
teach manipulative skill through it. The related trade 
knowledge included much practical information on the arts 
and sciences, and was imparted to him as necessary, in such 
a way that the apprentice first had the practice, and then 
the theory or the thinking about the practice. Under this 
^%tem skill was acquired intelligently. He apprentice 
practiced conmiertnal work. If he required any additional 
drill on certain details, he would repeat the operation (drill) 
on some waste stock. Note that the apprentice was not 
taught exercises, but hb skill was acquired in the most eco- 
nomical way, 1^ learning all the habits oi skill in the com- 
plete project, so that each had its proper setting. A motive 
for doing the work was shown the apprentice the first day, 
when an actual model that had commercial value was shown. 
The young man was not asked to perform a series of operar- 
ttons, given by the master, through unthinking imitation, 
without any regard to the purpose of the work. 

Apprentices lived with the masters, and in this way were 
imbued with the work, the industrial atmosphere and fea- 
tures of the trade which were handed down from father to 
son. In addition a distinct spirit of cooperation existed 
among the master workmen and apprentices that is lacking 
to-diQ' between the employer and his employees. This close 
relation between master and workmen of the old-time trades 
prevented a great many of the disagreeable relations that 
exist to-day under our present industrial system. 

By the middle of the eighteenth centtuy the trades began 
to break away from the guilds and to spread from cities to 
rural districts. The work was still carried on in the master's 
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house, although he had lost the economic independoice he 
had under the old guild system, where he acted as merchant 
and manufacturer. He now received materiab from the 
merchant and disposed of the finished goods to a middleman 
T^o looked after the demands of the factory. It was the 
family system that existed in the Ammcan colonies at the 
beginning of the settlement, followed by the domestic sys- 
tem. The guild qsmtem was not adopted in the United 
States,' as it was going out of emtence on the Omtinent 
during the settlement of the colonies. 

During the early colonial times boys and girls were trained 
by a well-defined apprenticeship in the shop and office, really 
handed down from the guilds, and by a training on the farm 
and in the household. The practical education ot the child 
(m the farm often began as early as six years of age, when he 
oi she assisted in doing some of the httle chores. The work 
was carried out in the spirit of pl^, and it was varied and in- 
teresting. Thus we see the old-fashioned mother training 
the child into habits erf work and the enjoyment of the same, 
by bringing play and work together. The play furnished an 
adequate physical training for the child. It was betto- than 
the gymnastics of to-diQ^ because the body was best exer- 
cised in the accomplishment of some purpose. Yoimg peo- 
ple, through the agenries of the home, shop, and community, 
were truned in the useful habits, thrift and temperance, to 
have respect for law and order and m the development <rf 
the hif^er types of citiz^iship. 

The characteristics oi young people are the same to-dt^r 
as when the old-fashioned apin^nticeship ^stem existed. 
The training on the farm, in the home, and the apprentice- 
ship in the shop held the strong young people, corresponding 
to the same type of to-day, during the long pmod of adoles- 
cence, and gave them the necessary training to become good 
tradesmen and housewives and successful men and women. 
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Let ua exAmine very closely tite apprenticeabip in the 
shop to-day, the training in the home, and the methods 
of teaching. If we examine the diflerent industries to-day, 
we shall find that the training and skill necessary to 
perform the work vary. The greatest tinning is required 
in industries demanding a high degree of skill and intel- 
ligence, and the least in those hi^dy specialized occupa- 
tions performed by the nevdy arrived immigrants from 
the agricultural districts of Europe. In the machine, ea- 
gine, and locomotive construction works, whoe the trades 
demand a high degree of skill and intdligence, there is need 
of broadly equipped workmwi <rf high technical skill. On 
the oiha hand, in the case of those factories employing 
workers t^iding semi-automatic tools, idiere a low grade c^ 
skill and intelligence is required, very little industrial edu- 
cation is necessary. To illustrate: the rolling mills require 
a tew skilled hands who direct the op^utions, and a great 
many unsldUed hands vbo assist and tend machines. In 
the manufacture of sheet metal and electrical apparatus, 
where the work is performed by semi-automatic machines, 
the op^ators simply feed the machines which requires httle 
mental effort after the first week. Jewdry and gas fixtures 
are made by piece work^^, who perform highly specialized 
work and are trained for it. All-around skilled hdp is 
necessary for the finer class at work. 

The old-fashi(med apprenticeship was a very satisfact^ny 
method as long as the master had time to teach the appren- 
tice and the apprentice had time to learn all about his trade. 
A scientific advance has revolutionized industrial and eco- 
nomic conditions of old times. The tacttwy system, trf a 
highly speoalized charact^, and the modem application on 
a targe scale of machines and capital to manufacture, have 
taken place. The master has become so busy trymg to 
maintain himself against the competition d others, and to 
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keep op with the technical advancement of his trade, that 
time has failed him for the instruction of his apprentice, 
while on the otha hand, the latter has found that the trade 
has developed to such an extent that he can no longer learn 
its fundamentals by mere activity in his master's shop. 

Thus the apprentice, no longer a pupil, has to-day become 
merely a hired boy, who, while making himself useful around 
the workshop, leama what he can by observation and prac- 
tice. If he sees the interior of his master's home, it is to do 
some work in no way connected with his trade. In olden 
times the master worked with his men; now he rarely works 
at his trade; his time is spent more profitably, in seeking for 
customers, purchasing material, or managing his finances. 
The workshop is put in charge of a foreman niiose reputa- 
tioa and wages depend on the amount of satisfactory work 
that he can produce at the least cost. He has no time to 
teach boys, and as there is little profit in the skilled trades 
for boys between the ages of fourteen and sixteen, they are 
not wanted. The unskilled trades thrive on juvenile labor. 
It is true that in Europe the sevm-year apprenticeship still 
exists to some extent, and a more thorough training is pro- 
vided for apprentices than in this country. The old appren- 
ticeship is not likely to be revived. A new system of prac- 
tical education and training must take its place. 

The industrial op^ations of a factory are so highly spe- 
cialized that the operators are not obliged to exercise any of 
the academic training received in scho^. The result is that 
they rapidly lose the habit of thinking, the pow^ of initia- 
tive, and when they reach the age of manhood are not so 
well educated as when they left school. Not only that, but 
when an opportunity presents itsdf , we find our American 
young people are not able to fill responsible positions, such 
as overseers or heads of departments, which are filled by 
skilled workmen from Europe who have received a complete 
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truning, practice, and theory, in the uaOa or shops dur- 
ing the years from fourteen to eighteen — while they were 
working. 

QUESTIONS POE DISCUSSION 

1. Whftt objectkm mar ^ raised to-day to the method of trainiDg a 
mediaiucal ttigateer by apt^eaticmg the student to a practicing me- 



K. What ii the difference betweoi the pure arts and sdencea and the 

applied arti and sciences? 
8. Explain why the growth of technical schools in this coimtry did not 

take place prior to the nineteenth century. 

4. Stat£ the conditiong under which the Family system existed. 
6. Why was the guild system a neceasBry economic condition? 

6. Organizations bearing the name of cloth workers' guilds are found 
in certain parts of England. Explain the meaning of the name. 

7. Explain the causes that led to the downfall of the guilds. 

8. Explain why the domestic and not the guild system was introduced 
into this country. 

5. What are the economic advantages and disadvantages of the old- 
fashioned apprenticeship in a small shop under a master and sevoal 
journeymen. 

10. Explwn why the old-fashioned apprenticeslup of aeven years will 

11. What is the length of the apprenticeship in England to-day for an 
appreaUoe iyert 
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CHAPTER IV 

DIFFERENT TYPES OF INDDSTBIAL SCHOOlfl 

Therh are many types of industrial schools to meet the 
varied needs of industries and trades: the collie grade or 
school of technolc^y, the secondary industrial, part-time 
industrial, continuatioa-di^ industrial, trade schools, and 
corporation schools. 

A dose examination of educational history will show us 
that we usually begin at the top of the ladd^ and work 
downward. This is due to the fact that the old system of 
education believed in educating a few minds to act as leados 
and leave the masses uneducated. It was for this reason 
that imiversitiea preceded the common schools, and schools 
<rf technology preceded trade schools. 

While science had been introduced into some of the col- 
leges long before the nineteenth century, it was not until 
then that a systematic study of the applications of scientific 
discoveries to the practical aS^rs of every-day life was car- 
ried out by the establishment of the Royal Institute in Lon- 
don by Count Kumford. The aim of this institution was 
" the general difiFusion of the knowledge of all men and useful 
improvements, and teaching the application." It cont^ed 
workshops for blacksmiths, with forge and bellows, aU sorts 
of models of machineiy, and a score of mechanics. It grew 
into a higher institution, and became a great laboratory for 
the research of pure science. 

The United States did not establish technical schools for 
the training of engineers until the early part of the nine- 
teenth century. About this time the States were beginning 
to become thickly settled, and it was necessary to build 



D,g,t,.?<i I,, Google 



DIFFERENT TYPES OP INDUSTRIAL SCHOOLS SO 

rivers and canals and to employ foreign expats and engi- 
neers from France. There was a great demand for our 
young men to become engineos, and some were sent to 
France to be educated. In order to meet this educational 
need a school of theoretical and applied science was founded 
at Troy, New York, in 18«4. 

About the middle of the nineteenth century chemistry, 
physics, and geology had become very imptatant sciences, 
and the coUeges established departments for the teaching of 
each. The influence of the old course of study was such 
that these new subjects bad not the same dignity, and were 
Bet aside in a separate school, as, the Sheffield Scientific 
School at Yale, the Lawrence Scientific School at Harvard, 
and the Chandler Scientific School at Dartmouth. At first 
the^e were schools of pure science, but later became engi- 
neering schools. 

In 186% the United States, in spite of the fact that it was 
in the midst of the Civil War, realized the necessity for 
action. Congress in that year passed an act granting to 
each State thirty thousand acres of public lands or their 
equivalent, the income tha'^rom to be appropriated "to 
the endowment, support, and maintenance oS at least one 
college whea« the leading object shall be, to teach such 
branches of learning as are related to agriculture and the 
mechanic arts, in otder to promote the hberal and practical 
education of the industrial classes in the several pursuits 
and professions of \jie." Surely a noble object, and one 
which Congress has striven ever since to advance. 

About fifty years ago the Massachusetts Institute c^ 
Technology was founded "for the purpose of instituting and 
maintaining a school of industrial science, and ^ding gen- 
O'ally, by suitable means, the advancement, development, 
and practical application ot science in connection with arts, 
Bgriculture, manufactures, and commerce." From the be- 
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gimung this institution has received aid from State and 
Nation. The Institute of Technology dealt and still deals 
with the most advanced workers, as is true <^ the Z^awrence 
Scientific School, the Worcester Polytechnic, and other 
schoob of the same type in the United States. 

England, while contributing more than any other country 
to scientific discoveries upon which technology is based, did 
not adopt technical education until 1884, when it was seen 
that the high place in engineering and manufacturing skill 
that England occupied was threatened by the Continental 
countries. The increased skill <^ the people on the Conti- 
nent was due in no small degree to the encouragement the 
Governments gave to schools <^ technology. 

The City and Guilds of London Institute for the Advance- 
ment of Technical Education b one of the institutions es- 
tablbhed by the Englbh Government to develop technical 
skill in her en^eering and manufacturing industries. It 
includes in its management the operation of three London 
colleges and a system of technological examination. 

The aim of the college grade school of technology b to 
provide a four-year course of study that will train men and 
women to become mechanical engineers, research chemists, 
designers, etc. The first two years comprise a general tech- 
nical training, with cultural studies, and the last two years 
specialization in one department.' 

The training provided at present in our enginewing 
schools of college grade b a splendid trying for the expert 
and chief en^eer. Fully ninety per cent of the men em- 
ployed in responsible positions in engineering do not require 
as complete an education as these schools give. A great . 
deal of work done in engineering offices is of a nature that 
requires a fair knowledge of the standards of construction. 
In manufacturing plants most of the work has been stand- 
> See page 201 for coune of study. 
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ardized, and is repeated day after day, or year after year, so 
that much of the work of preparing boys for ninety per cent 
of the positions in the engineering works can be performed 
by a school with a two-year course. Pratt Institute of 
Brooklyn, New York, and the Wentworth Institute <rf Boa- 
ton, Massachusetts, give a two-year course in technology. 

Up to a few years ago, almost all of the institutions in this 
country that provided industrial education aimed to be of a 
collegiate rank. Th^ provided a training f<a students over 
sixteen or seventeen years of age who had had a high-school 
education or its equivalent. Often the same courses were 
provided for evening instruction for those at work during the 
day. The education recaved in these schools was the high- 
est possible training in the us^ul arts. This education and 
tr^ning often exceeded the real educational needs of the 
responsible positions in comm^cial and industrial life. lit- 
tle if any effort was made by those schools to supply techni- 
cal education of a secondary grade; that is, a simpler tech- 
nical education to the great mass of young people between 
fourteen and seventeen years of age who desire a practical 
education. 

This one-sided educational scheme was due to the tradi- 
tion tiiat one must have a cultural before a technical educfr- 
tion, and to the circumstance that at the time of the otigin 
of the technical schools they were patterned after the exist- 
ing colleges. 

In 1876 the European Manual Trmning Exhibits at the 
Centennial Exhibition attracted the attention of a great 
many thoughtful people, manufacturers, etc. Committees 
were appointed to look into the advisability of having simi- 
lar work in our schools. They found that the industrial 
supremacy of European countries was due in no small de- 
gree to industrial or manual education. As the resiUt of 
this investigation manual training high schools were estab- 
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lished in di£Ferent tntiea of the country. The St. Louis 
Manual Training School wss established June 6, 1879, 
for instraction in mathematics, drawing, and the English 
branches of a high-school course and instruction and prac- 
tice in the use of tools. For the first time in America the 
age of admission to school shops was reduced to fourteen 
years of age. The Baltimore Manual l^^ining School was 
: opened in 1883 on the same plane as the regular high school. 
In order to meet all the demands of the public, the high 
school grew to be a cosmopolitan or gen^nl .high school 
which offered courses in industrial and commennal work, 
normal training, general and classical education. It was 
the intention of the founders <^ this type of high school not 
to have it exclusively technical or commercial in character, 
but with an equal emphasis upon each course of education. 
It was beheved that such a cosmopolitan high school would 
tend toward democracy in education, whereas sjiecialized 
high schools would tend toward aristocracy and false notions 
of the value of other lines of school work. It was said that 
pupils attending schools delusively academic in character, 
not uncommonly looked down upon those v/ho were prepare 
ing for manual or commercial pursuits. On the other hand, 
tiie high school offering all courses ezemphfies the complete 
life of the community in which it exists and prepares for re- 
sponsible participation in that life. It gives the pupil an 
opportunity to observe and compare before making choice 
of the work to prepare him for his future life. The second- 
ary high school, furnishing an effective system of industrial 
and cultural courses, is an ideal plan. The experience up 
to date has shown that to work out this plan has been one 
of the difficult problems in school administration. The 
principal of a school usually attempts to impose the stand- 
ards <^ the cultural courses as far as possible on the indus- 
trial coutaes. Tlie result is that the efficiency of the indus- 
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trial courses suffer, aa the standards uauaUy delude or drive 
out the lype of boy who is best fitted for industrial work.' 

The tendency a few years ago in Maasachusetts was to 
establish an independent industrial scbod with an inde* 
pendent principal and facul^ in an independent building. 
It is true that not all communities can afford to support an 
independent industrial school; therefore the industrial d^ 
partment in a high school is the type ot industrial education 
that matqr small citiea and towns must provide. 

The clearest thinkers on industrial education have re- 
peated^ stated that an industrial day schocJ is ao industrial 
school estabUabed to secure the f(dbwing ends: 

A. Primarily to incresoe, through proper training of the - 
worker hetaro at after entrance, bia efficiency m ■ome 
trade or oocupatkoi. 

B. To. train for better dtizenship. 

C To extend the gmo'al intelligence of the pupiL* 

Very nearly all industrial schools and industrial depart- 
ments <tf a high school provide, for boys over fourteen years 
of age, instruction in wood-working, metal-working, print- 
ing, dectrical wotIc. etc.. regardless of whether the principal 
industry of the town or city is textiles, tanning, boot and 
dioe manufacture, paper-ma kin g, etc. The reason for this 
is that all communities have some workers in wood-working, 
as house carpenters; workers in metals, as machinists; prin- 
tars; and that all other industries are so hi^ily specialized 
and oi^anized that every worker performs a single'operation 
of manufacture that can be acquired in a short time. Then 
again the idea prevuls that the factory occupations have 
not 3u£Scient content <A matter to justify a course of study 
in the school. 

There are over two hundred and seventy trades and in- 
I See page SIS. ■ See page Sll tor coune ot itudy. 
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dustriea in the State of Massachusetts, a topical industrial 
State. The average industrial school, when first started, 
taught practically the same trades. On account of the 
great expense involved, there may have been some justifi- 
cation on the part of the public school authorities for not 
supplying mdustrial education at the entire expense of the 
taxpayers. But at the present time, with aid from both 
the National and State authorities, there is no reason why 
this training should not be provided for all workers. 

Experience shows that in an industrial school where the 
work is not carried on under real trade conditions, it is al- 
most impossible for a pupil to attain a practical skill and 
efficiency equal to that of a good workman in the trade. 
Therefore the work in an industrial school should be car- 
ried on under actual shop conditions as far as it is possiUe 
with the school organization. 

Day industrial schools should provide, in addition to the 
regular courses, which are two, three, and four years in trade 
training, short unit courses, extending from a few days to 
a month, which may be given to young people over sixteen 
years of age, that they may have training to fit them for some 
highly specialized occupation. These short courses may be 
called "short unit day courses," and consist of a sufficient 
number of lessons plus a sufficient amount c^ practical work 
to meet the need of a definite occupation. Short unit day 
courses will appeal to a great many young people wbo have 
neither the interest nor the ability to pursue a long course. 
To the author's mind short unit day courses, for pupils over 
sixteen, will be the solution of industrial education for the 
masses. 

The economical methods of production, particularly the 
workman's time as a factor in the cost of production, are 
difficult to demonstrate to a student, in a school conducted 
under the best conditions, where his wages do not depend 
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upon hia actual productive ability. The skill required for a 
commeTcial product can only be understood to best advan- 
tage by a student when his product is put to commercial use 
and when he sees an incentive in the form of wages tor his 
judgment and skill in producing it. Wherever possible the 
factory or shop should cooperate with the industrial school, 
so that the shop practice may be ^ven in a factory or sht^ 
and the related technical and academic work may be given 
in the school. This may be done by the manufacturers set* 
ting aside a certtun portion of a factory for the training o( 
apprentices. 

It is clear t^t the most effective and efficient method of 
trMning young people for a trade work is by combining in 
some way actual shop experience, with theoretical knowledge 
in the school. In this way one obtains the actual skill by 
participating in a commercial shop on a conunercial arti- 
cle under commercial conditions, and the theory m related 
knowledge may be obt^ed in a school. Such a scheme of 
education is called the "cooperative" or "part-time" plan; 
the pupil spends one week in the industry and the next week 
at school. This cooperative plan has been adapted to high- 
school pupils who attend alternate weeks at school. While 
this plan has some advantages, it has also some disadvan- 
tages, as the average young man working at his trade b so 
constituted that he cannot benefit from such a plan. He is 
not able to profit by more than eight hours a week schooling. 
A plan offering from four to eight hours a week schooling 
to young working people is called "part-time" or "contin- 
uation" school. 

Evening industrial courses of college grade, secondaiy 
grades, are also provided for those already engaged in the 
trades. In addition trade-preparation courses are offered 
for young men in unskilled Unes who desire to receive suffi- 
cient training in skill and trade knowledge to enter a skilled 
trade. 
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' Outside of the industrial schoob mentioned above, there 
are various systems of training beginn^^ in the different in- 
dustries. Since the modem organization of industry is on 
the factory plan, where the manufacturer is concerned in 
turning out a product in the shortest time at minimum cost, 
there is a tendency to division of labor. Hand-power is 
being replaced to a great extent by machinery. The manu- 
facturer is no longer concerned with the training of workmen 
on a wholesale scale. He finds that on account of the sub- 
division of labor, the shiftJi^ of apprentices from one ma- 
chine to another in order to train them as all-around men, 
has a tendency to break up the efficient organization by les- 
sening the production per man. The journeyman working 
on piece work has not the time to teach the beginner, and 
in addition feels that the beginner may become a future 
rival by flooding the labor market and reducing the pay. 

The average American boy will not submit to a long ap- 
prenticeship of seven years of low wages in order to receive 
a thorough training. He inherits the spirit of the age, 
which is to receive the highest possible return for the least 
expenditure of labor. The result is that the American boy 
enters other fields, the distributing rather than the produc- 
tive branches <A industry. Then again it is a question 
whether there b sufficient content in any trade as organized 
to-day to warrant a boy spending seven or even four years 
as an apprentice. Nevertheless, every manufacturer realizes 
that the progressive development of his line of manufacture 
demands the training of a certain number of skilled mechan- 
ics to be future foremen, etc. 

Apprentice schoob are established by manufacturers to 
meet this need. They offer definite courses from two to five 
years in length. The work b both shop practice and theory. 
The shop practice is given in the shop under a foreman, and 
the theory or related trade and academic work b given in a 
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cUsaroom not far from the shop, and on the employer's 
time.' 

The economical method of production, parUcularly the 
workman's time, is a factor in the cost of production. An 
uialysis of industry will show that production depends 
upon three factors, speed, accuracy, and fitness of the in- 
dividual worker. Speed and accuracy can be attained by 
mechanical practice. Fitness is the ability of the operator 
for that particular occupation, and depends in a large 
degree on the ment^ attitude of the operator toward his 
work. The proper attitude of the worker toward his work 
determines the proper plannii^ and guidance of the work, 
so that the greatest return may be obtwned for the energy 
expended by the worker. This means that the greatest in- 
dustrial efficiency can be obtained only when every worker 
is trained so as to have an interest in his work, which 
means appreciation of time, effort, and material, and this 
can be done only by putting ev^y one through a coui^e of 
tnuning that will give both practice and theory, as to the 
best method of performing the work, reason for each step, 
knowledge of materials used, and care of self while perform- 
ing the work. To illustrate; A cotton manufacturer desires 
to employ a number <rf pickers and carders. A number of 
men who have recently arrived in this country, with no 
mill experience, apply for the positions, llie usual method 
ot trmning these men consists of placing them at work im- 
mediately, with a few directions in the form of "don'ts" — 
"Don't place your hand here," etc. The operator soon 
becomes interested in his work and forgets the directions 
given to him, unintentionally places his hand on the wrong 
part of the machine and finds that he has lost a finger or 
two. He is soit to a hospitd and the total cost to all con- 
cerned will average quite a sum. 

I See page 233 tor coune of ctndy. 
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A more efficient plan of training would be to place liini 
with others in a department or part of a mill set aside for a 
school, under the direction oi an instructor, 'nito will explun 
in simple language the purpose of the operation, how to op- 
erate the machine, the names of the different parts and the 
dangerous parts of the machine. In the course of a week 
under this form ot instruction, the individual will become 
a more efficient worker, at less expense to the manufacturer 
and to himself. Well-truned labor will handle efficient tools 
and machines, so as to reduce the waste and increase the 
{mnluction. 

In order to meet this difficulty some manufacturers have 
instituted a shorter course of apprenticeship which trains 
for a narrow range of work and fits only for special lines. 
The worker may be called a helper, assisting the joum^- 
man, performing unskilled work and watching the operations. 



1. Is it poHiUe for a jroung man to-tb^ to become an efficient mechani- 
cal engineer by working imdei an experienced mechanical engineer 
without attending day or evening couiaes? If it ib poasibk, why ii it 
not carried out toniay. 

2. Why was the development of college grade technical achoola iIowct in 
England than on the Continent and in the Dnited States? 

S. Compare the training of a medianical engiiwer in France wUh that 
of the training received in the United States. 

4. England has very few students attending day technical daases com- 
pared to the nuiaber attending evening classes. Compare these con- 
ditions with those of Ammca, and give the reasons for any differences. 

5. What advantage might be gained over the program of studies for me- 
chanical engineering in a coUt^ grade industiial school if a certain 
amount of practical experience were given at the outset and at inter- 
vals during the course? 

0. What are the advantages and disadvantages in ^ving technical in- 

Btructian in advance of practical experience? 
7. It has been suggested that students should enter professional schools 

— that is. a college industrial school — only after some practical ex- 

pfrience in the trade or industry. What ore the advantages and dia- 

advantages of such a plan? 
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8. Vnwt b tbe attitwk of the genavl bi^b-tdKMl inrtnictor to pupils b 

the .tndustri&l course? Do the industriaJ pupils measure up to Qte 

traditional standards of high-school pupils? 
0. Draw a diagram showing the different rlnfiirn of men engaged in a 

la^e industry, and state the institution or type of school that is to 

give them the neoessary training. 

10. Compare the type of young man found in a shop with the type of 
young man found in the draftiog-room <A an industry. 

11. Which type of boy in question 10 will conform to the standards of 
the regular high-school course? 

18. Is there a place for an all-day industrial sdiool for boys between the 

ages of fourteen and sixteen? 
IS. What are some of the difficulUes to be orocome brfoie a school system 

can cooperate with manufacturers in regard to training apprentices? 
U. What is the (Merence between a cooperative sciieme of education and 

a continuation scbool? 

UBT OF REFERENCE MATERIAL FOR PDTUBE READING 

, * Mani^aehtreri' Viaiejmnt of titdtiMlrial Edueatioa. C R. Dooley. Na- 
tional Education Association, Proceedings, 1B12. 

(A discussion of industrial education by on educator who haa 
conducted schools for manufscturers.) 

* The CoBperaHte Sj/dan of Iniudrial Troun'nf . A. D. Dean, National 

Education Aasodation. IVMeedings, 1010. 

(A discuBsbn of the scheme ttf education between the Aiop and 
adiooL) 
** Conlutuifunt SdioaU. Edwin G. Cooley. National Education Associ- 
ation. I^oceedings. 10 li. 

(A ^scu39ion of the type of schooling for pupils who kave school 
at an early age.) 

* ConMnuafian SdioaU. Board of Eiducation of Massachusetts. Bulletin, 

1»1S. 

(Organization, courses of study and methods of instruction of 
continuation schools in Massadiusetts.) 
** Setia and PouibilitiM of Fart-Tims EdueaHm. Board of Education 
of Massachusetts. Bulletin, 1S13. 

(Investigation of the need of part-time education in tlie indus- 
trial cities of Massadiusetts.) 
*Tt(AnieainigkSehML G. H.Nortii. National Education Association. 
Proceedings, 1018. 

(The aim and value of a tedmicat high school.) 
•• TraeU SdiooU in Evnpe. P. L. Glyim. United States Bureau of Edu- 
cation. Bulletin issued in 1014. 

(A description of different types of technical and industrial 
adiooU as seoi by Mr. Glynn.) 
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'* Indutlrial, Ttdatieal, md Art Eduealmt. Ontuio Educaticn DqHirt- 

menl. BuUetin issued id 1918. 

(A complete description of diSerent types of industrial schools.) 
'• Rtport of CommiUee m Place of Indutlriti in PvUie Education, C. B. 

Biduxds. Nstional Education Anodation. Proceedings, 1012. 

* (A genen] discussion on the aim and value ot industrial education 
followed by a itstemcnt of the purpoM lA difloent industrial 

KbooU.) 

■* IjOtrmtdxaU InduOrial Schwf. W. H. Elson. NatJonal Society tot the 
FnuDOtioD of Industrial Education, 1900. 

(A discusman on the need and value of a lower grade industiia] 
schod to take care of children «iio aie diwatiified with the regular 
•chool work.) 

* The FiMtburg FUm (^ CdSptrattM IndmMal EdmxOioii. M. R. Hc- 

Cann. United States Bureau of Education. Bulletin No. J!0, 1013. 
(A deacription of the first cooperative high-ediool oourae.) 
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CHAPTER V 

OBGANIZATION OF INDIISTRUL SCHOOLS 

The usual plan of organization for Uie coOege-grade indtis* 
trial school, which ia usually a private institution, is to have 
a director or president who is the chief executive officer; a 
course or curriculum head who baa charge of each separate 
course; a head of each department in the school and a group 
of academic and technical teachers. Since the aim of this 
type of school is not to prq>are journeymen mechanics, very 
tew ordinary trade (shop) teachers are empl<^ed. 

Industrial education <rf secondary or lower grade is usually 
a part of the regular public school ^^tem and is supported 
by public taxation, with aid from State and National Gov- 
ernments. The chief executive office in charge of all voca- 
tional work should be the superintendent of schools, in a 
small community, in order to avoid any friction between 
the different types of education. If the commimity is a 
lai^ city, the control should be centered in a director or an 
assistant superintendent of schools appointed to this work. 

The director or assistant superintendent should have a 
number of assistants. A principal should be appointed for 
each building set apart for industrial training. Under the 
principal a number of heads of departments should be se- 
lected, to develop the different departments of the school. 
Three distinct classes of instructors are employed in an in- 
dustrial school, shop instructors, technical instructors, and 
academic instructors. 

The principal of an industrial school should possess the 
following qualifications; (a) a thorou^ academic truning; 
(&) executive ability; (c) experience in public school work; 

D,g,t,.?<l I,, Google 



42 INDUSTRIAL EDUCATION 

(d) in sympathy with industrial education; («) a distinct in- 
dustrial point of view; (f) sufficient technical and practical 
knowledge to administer industrial work. 

The head of a department in ao industrial school should 
have executive ability, previous experience as an instructor 
in the department or trade in which he is to act as head, and 
sufficient technical and pedagogical knowledge to administer 
the work of the department and to assist teachers in plan- 
ning the subject-matter to be taught. 

A shop instructor should possess the following qualifica- 
tions: (a) knowlec^ of his trade as full as that of a skilled 
journeyman; (&) knowledge of the technical method in use 
in the trade, together with a command of its drawing, mathe- 
matics, and science; (c) general education not less than that 
represented by an elementary-school graduation or its equiv- 
alent; {d) technique of teaching and school administration; 

(e) application of the principles of teaching to industrial 
School problems; (/) personal appearance, that will appeal 
to boys; (g) not less than twenty-five nor more than forty- 
five years when he enters the work. 

The technical teacher, sometimes called the instructor 
of related subjects (applied mathematics, applied science, 
and drawii^), should possess the following qualifications: 
(a) trade equipment, understand the processes c^ the trade, 
and the tools that are used; (b) some experience as a teacher; 
(c) a general education equal to a high-school education or 
its equivalent; (d) special training in the subject or subjects, 
two years beyond tJie highest grade of the industrial school; 
(e) ability to apply these subjects in a practical way to the 
trade problems; (/) personal appearance that will appeal 
to boys. 

The academic teacher, sometimes called teacher of non- 
industrial subjects, should possess the following quaUfica" 
tioos: (a) appreciative knowledge of trade and industrial 

D,g,t,.?<i I,, Google 



ORGANIZATION OF INDUSTRIAL SCHOOIS 48 

cmditions, sucli as a knowledge of common tools, machines, 
and processes of the trade; (fr) e^»erience as a wage-earner 
in some trade; (c) natural mechanical ability; {d) general 
education equal to two years beyond the high school; (e) 
ability to use material drawn from the trades in teaching 
such subjects as civics, economics, industrial history, and 
English; (f) personality that wins the respect of boys. 

In addition to the above, teachers in trade classes should 
be familiar with the ordinary principles of teaching, how to 
prepare a lesson, a course d study, and to present a lesson to 
a group. They should know how to teach economically and 
effectively, when to use the group method, and when to use 
the individual method of instrucrion. The proper relation 
f)f the theory with practice, the uses of the blackboard, 
models, charts, pictures, displays, references to handbooks, 
journals, and the assignment of home lessons, are some of 
the essentials of the work that the teacher must handle. 

There are certain other personal qualifications that a 
successful teacher must have. He must be punctual and 
regular in attendance, have a pleasii^ personahty, the abil- 
ity to bring the instruction to bear upon the work of the 
pupils, coop>eration with the shops and factories, and the 
social quahties that will win the respect and confidence of 
the pupils so that they will attend school regularly. 

The average journeyman mechanic when placed in charge 
of a trade class usually lacks cert^ qualifications, such as 
the methods of presentation of the subject, knowledge of the 
theory, and an all-round knowledge of the trade. Experi- 
ence has shown that the foreman or overseer who has had a 
certain amount of executive or supervisory responsibility 
possessess the above qualifications better than the journey- 
man. Therefore trade teachers as a rule should be selected 
from the ranks of foremen rather than journeymen. The 
shop and technical teachers are the ones that give instruo- 
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tion which directly improves the efficiency cJ the student in 
his trade and are often spoken of as industrial or vocational 
teachers. 

The academic teacher is considered, on the other hand, a 
non-industrial or non-vocational teacher. Experience shows 
that the academic teacher has a definite place in fuU-time 
vocational schools and the general and commercial contin- 
uation schools, but fails to fit into the industrial conUnua- 
tion and evening trade classes. This may be due to the fact 
that pupils that attend the last two types of schools have 
very practical minds and are unwilling to study or pursue 
systematically the ordinary academic subjects. The in- 
Btruetion in English and <nvics must be imparted in an inci- 
dental manner from time to time, while the students are 
studying the technical subjects underlying their trades. 

The building used for an industrial school may be either 
a factory or a schoolhouse renovated. If a new building is to 
be erected, it is advisable to have the academic department 
in the front, and in the rear the shops ; the front of the build- 
ing will be of regular school construction, and the rear part 
of mill construction; that is, brick wf^ and the timbers 
exposed. 

An industrial school equipment should include equipment 
equal to that of commercial shops. This may appear to be 
a difficult task, but nevertheless an effort should be made to 
have a variety of tools and madiines. Many technical 
schools have made a great mistake in providing a large num- 
ber of toob and machines of one kind, thus sacrificing the 
variety of machines. 

It is advisable to have an industrial school dominated t^ 
the needs of industry. Therefore every school should have 
advisory committees composed of members representing 
local trades, industries, and occupations. Experience 
teaches that these committees should be composed of repre- 
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Bentative people with littie knowledge of the details of edu- 
cational work. They may be organized by departments into 
committees of two or three members, a representative of or- 
ganized labor or employees, employers, and a representative 
dtizen. These committees, as their name suggests, are 
advisory, and may render very effective service to the school. 

Hie school year of a day vocational school varies from 
forty weeks of instruction, thirty-five hours per week, five 
days oS seven hours each, to fifty weeks, forty-four hours <A 
instruction per week, of five and one half days of eight hours 
each. About eighty per cent of the total time should be de- 
voted to industrial instruction, and about fifty per cent of 
this time should be devoted to productive shop-work, under 
the direct control of the school. This leaves twenty per cent 
for general education. 

One of the most difficult problems in the administration 
of a day industrial school b tiie large mortality factor. The 
trade course of an existing industrial school is two. three, or 
four years in length, giving an all-round training in the prac- 
tice and theory of the trade plus a good general education. 
A large number of pupils enter the school in the fall, and 
after they have attended about six months or more, and 
have learned the names of the tools, and are able to perform 
one or two of the operations of the trade, they leave to se- 
cure a position. It is the opinion of the author that this is 
due to one or more of the foUowing causes: lack of proper 
organization of courses, such as short unit courses preparing 
definitely for some occupation in the semi-skilled trades; 
lack of proper encouragement from the parents of the boy 
while he is attending the school; and the narrow view of the 
boy who cannot place deferred above immediate returns. 
Instead of the members of the family encouraging him to 
finish his course at school, they allow him to enter a posi- 
tion with a large initial wage but with very littie future. 
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In Older to increase tlie holding power of the industrial 
school without modifying the course of study, a number of 
industrial educators have set up a process of selection at 
registration, admitting pupils of high-school qualifications 
who will remain in school and finish the course. A large 
number of industrial departments of high schoob have not 
been successful in training boys tor the productive side of 
industry because they have set up the requirements, such as 
scholars^p, etc., that exclude a group of young people who 
would make excellent workers. The graduates of these 
schools enter the productive side of industry, and remMn 
for a few years, and then become draftsmen, salesmen, etc., 
in mechanical lines. They fail to remain in that phase of 
industry for which they have been trained. The training 
for the distributing side of industry can be given in the regu- 
lar technical high school or corporation course, supplemented 
by a proper shop observation and experience, as outlined on 
page %07, more efficiently than in an industrial course. 

The problem of holding pupils in a day industrial school 
can be solved if we study the type of the great mass of pro- 
ductive workers and adapt a short unit course to meet their 
needs. We find that usually tiiey (ail to meet the require- 
ments of the elementary school above the sixth grade, but 
nevertheless they possess certain physical and mental quali- 
ties, such as muscular strength and mechanical intelligence, 
that can be trained by imitation to meet the needs of the 
ordinary occupations of industry and trade. It is from this 
class that industry must recruit its permanent workers. 

The orgamzation of part-time or continuation industrial 
classes will be very similar to the regular day industrial 
school, except that the instruction must be more intensely 
practical and closely allied to the shop. The practical work 
in the shop must be the basis of the related trade knowledge 
in the school. Tliis requires the services of a teacher, called 
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8 coordinator, to tabulate the shop materials, hand and 
power tools, shop processes, and other trade activities, that 
the classroom teacher may know the content to impart. 

The organization of an apprentice school consists of a 
supervisor of apprentices, assistant supervisor, shop fore- 
men, and instructors. The supervisor of apprentices is 
directly responsible for all general problems affecting the 
apprentices and supervises the school and shop training. 
The asustant supervisor is in direct charge of the school and 
is responsible to the supervisor for its successful operation. 

The shop foreman of apprentices is in charge of the in- 
struction in the different phases of shop-work, and the 
proper application of shop schedules. The shop instructor 
of apprentices acts as an assbtant to the shop foreman and 
is responsible for the shop instruction of apprentices. 

The school instructors conduct the apprentice school in- 
struction as outlined by the supervisor of apprentices. The 
organization of an apprentice or corporation school is very 
ranilar to that of the regular industrial school, except in the 
names of the ofScials of the school as described above. 

The problems and difficulties are the same as those previ- 
ously discussed. Of course it must be borne in mind that 
when a corporation is conducting a school, it is primarily in 
the interest of the industry, and the corporation feels that 
it is only bound to give sufficient academic education, or, 
better still, the related trade knowledge, to make the appren- 
tice proficient in bis trade. Littie if any attention is given 
to civics, training of citizenship, and formal English. 

Application for apprenticeship is made on a form requirii^ 
answers to many questions. This apphcation is looked over, 
and the apprentice b generally given an oral, written, and 
physical examination. Wherever possible, preference is 
given to sons of employees. The apprenticeship is usually 
three or four years in length. 
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THE JOHN DOE COMPANY 

NEW YORK CITY. N.Y. 

Tbrus or Appbbnticbbhip 



1. AppUonnttfor apprentlreiliip mai 

iiut be pliyBlDallf louna.otgood moral 
on eqamilant to that required for giad 



be leei than lA;e>n Of nge. Thejr 

cbaracter, and have received an eitaoa- 

giadaatlon from the public grammar Mbotd 



3. The Brat STB bonis ihall oonatltnte ■ term of trial. If the apprentlae ifaall 
during (hiB period prove iiatlatacstary and ehall before tbe eiplratton thereof exe- 
cute toKether with soma otbor rospomlble party an agreen — * '- "-~ ' *■ — 

to annexed, then his apprentlceahlp gball date rmm the l> 
of trial and aball couUDDa for tbe fnU term, nnleaa soone 
inaf ter stated. 

4. During ti>e trial period the apprentloe will be loaned tbe neeceiary aturp 
toola and olaa^-ioom materiala. On completion of trial term tbe let of ahop tooM 
■bkU tberwQMHi become the proper^ of the Apprentice. 

6. Al^ireutice will be required to •erre for a term of tbree or fooi jreua, 
•Hh to ooniln of 2400 boon, Inolnding about 300 boon In the acbool tooeq. 

& Apprentleee shall make up lost time at the expiration of each year, at tke 
rate of irages paid during said vear ; and no year of servico shall oommenoe un- 
til the apptennee shall have fully made up all the time lost In tbe preosdlnfc jtar, 

7. Tne Company reserves tbe ri^t wbenever tbe atste of business damandi 
It, to sborten toe bonrs ot laboror wheuererfar any reason Itshall stop the vroi^ 
Inig, or inapend wbollv or In [srt: and (be making npof lost time In tbis w^ 
shall be at the discretion of the Company. 

8. Tho Ayprentloes wilt be required to perform their dnttei with punctusllty, 
fidelity and dflieenoe: and tooonform to the rales and regalations wblRh sre. or 
may lie, adopted f mm time to time for the good government of tbe shop; and 
the Compatiy regerves the right to lleelf , at Ita sole dlsoreclon to terminate en 
agrermJint, and discbarge tbe apprentice from further service for nny non-oon* 
formlty with rules aniT reflations, want of diligence to hie bnilneaB,or ln>. 
proper conduct in or out of the ebop. 

9. In case of discharge, or In the event that Si^d appreotloe shall abandon hia 
■pprentloeshlp before Uie expiration thereof, wtthont tbe consent of said Com- 
pany, tbe apprentice aball forfeit all wages Oieii earned and uipktd. 
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APPEENTICE AGREEMENT 

THIS AQBKKHKHT ta mtul« thli Ot^nt 

between the JOmr DOE GOHPAHY, ImioKroiu.TiD, doing bni 
YORK, M.Y., lierelnofMr known u " CompBo; " and 



taenlnafter known u >■ Apprentice," and 

of heretnafter known H"Oaaidlui,"wIiaBe lelAtlon- 

•lilp to the Apprentloe U that o( 

Tor tbe pupoie of MqnirlDC tiM Art or Trade of MACHINIST AHD TOOIr 

XAKBBuid berebf beoMue* an Apprentice to 

tbe Companr )u>d the Compui; beiebr uioepia bint uili]«ot to tbe tamu bereln 
•tated. 

Tbe Apprentice and bi* Goardlan bereby pTouOte tlwt tbe Apprentice aball 
conform to and abliie brail tbe proTl>ionjottlil<acTeenieDt,Bndahall faltbfoUr 
•erre the Company ddrtnc tbe (nil period of time named In tbta Bgreeinent. 

Tbe Appraidoe]«iMBdnrlQc tbe period M bU apprentloeiblp to do all In 
bla power to learn said art or trade and earnastl]' and lojall; to promote tbe li> 
teraata of tbe Company. He aleo acnea to pmsoe claiaroom atndlea when tbey 
are required and aTTaogad for b; the Company and in tliat caae to do a reaaon* 
able amount ot bomfr«lsdy in prepantiaa thereof. 

It la afreed by the Apprentice and Mb Guardian that tlie Company ahallbaTa 
tiMlrigbt at any time to dlaoharge tbe ^iprantloe f or lack of dil Ifenoe, IndUTerenoa 
to bnalneeai inability for the works, dlaobedlenos of ralee and r^nlalions of tbe 
0(Hnpany>orimi»oDerooadiiotlnorontof winking bonrf and toaoapendblm U 
the itate ot tmilnesa ahonld demand It. 

iBOOualderatlanof thaagreameatBontha part of tbe company berehi oan> 
talned tbe isld Apprentice agree) that be will pay tbe Company the iimi of (20.00— 
■aid amn to ba paid by aald Apprentice at tbe expliatlan of tlie term of trial n- 
ierred to In aald " Terms of Appientloeahlp," thla to be retained to tbe Appnn- 
tlce npon graduation. 

Tbe Company agree* to train and inatmot the ApprenUee In aald art or trade 
uid to pay Um compenaatlon aa ipacUled In thta agreement for hU urrloea aa 
Apprentice. The Company also agieea that If the Apprentice aball rem^n in It* 
aarvloe for tbe full period of lila apprentloeeblp, Inoladlng whateTCr period la 
reqnired to make np lost time, and shall in eyeiy way comply with the terma ot 
thla agreement, to present to Uia Apprentice at tbe terminatton ot hia Appren- 
Ueeahlp a bonos of OMR HDHDSXD DOLLARS {flOOJXI) and a CertiOoate ot 
Apprentlceablp signed by an ofHeer of tbl* Company- 

TUa agreement sball eoTcr a period of roUB yeaa Inolading a trial period 
of S78 worldng honra- Eaob year shall consist of iton working hours. 

Tbe apprentice abaU recelTe from the Company dorlngthe period of apprew 
tlOMblp tbe following oompensatloD, to wit : ~ 

IS cents per hour for tbe flrat year. 



Jrmw Doa Compavt, tm. 



in in fnll and with talk. 
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During the course the pupil receives a training in the 
praclJce and the theory of the trade. The practice is given 
in the shop and the theory is given in the school. The hours 
are the same as for the journeyman, except for four hours a 
week, when the apprentice attends school on company time 
at the regular rate of pay. At the end or expiration of ap- 
prenticeship, those who have satisfactorily completed the 
course receive a certificate, signed by the proper offidats of 
the company. They are retained in the employ of the cooi- 
pany at the specified rate, or at a higher rate, if the ability 
and service justify same. 

QUESTIONS FOB DISCISSION 

1. E^lvD why few ihop tekdxn ue emploTed in an indnstrUl admol 

erf college gnde. 
C. Am iustructon in »AoalM of tedmology indioed to explain piini^il«i 

in temu of "shop" m lednic&I langnnge? 
S. How would you proceed to select & teacher for applied aaeaoe in a 

day bdustrial school 7 

4. Why ia it necessary for the iwiiKipal and initructoTS in a Mcondatjr 
school to have a aympatbetic understanding of boys? 

5. U it possible to have the same rigid standard in a conpeR>tJve indus- 
trial daas, and hold t^ pupils as in the regular high school? 

6. Why is it desirable to d^er industrial education until thr end of the 
period of compuIsoTy general education, fourteen years <A age? 

7. Some instructors in trade and industrial schools daim you canitot 
teacb a trade to a boy until he reaches tbe age of nxteen. Why? 

8. What objection may be made against teaching a diild of ten to be a 
textile worker "piecer"? 

0. Does a course m dvics asrist bdustrial truning? If so, to what 
extent? 

10. Should industrial and liberal education be comluned? State the 
advantages and tUsadvantages of such a plan. 

11. How should the time be divided between industrial and liboal 
education? 

12. Should studies in an industrial course be alternated by hours, as in 
tbe regular high school, or shall the day be so divided that one half 
may be given to shop practice? 
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LIST OF REFERENCE MATERIAL FOR FUTCBE READING 

* Slalnami eif PolioiM qf Ftdend Board for VoeoHoiial Education. Bulte- 

tin DO. 1. 

(A number of tundamentsl prindplea of vcctttional edoealioii.) 

* Emergmeg Training in Shipbuiiding. Bvening and Parl'Tune Cloues 

for Shipyard Workers. BuUelin no. 3. 

(UnitcounaiindupbuilduigsbowiDg how abort, iutennve ootmet 
^ tnaj be used in txaiuing woriunen.) 

* Tradt and Indiutrial Education. Bulletin no. 17. 

(A Toy condse statement of the orgtUBation uid adminiatntioii 
of industrial schools.} 

* PaH-Time Trade and InduHriat SOooU. Bulletin no. 10. 

(A complete description of the oi^uusation and ooursea in part- 
time industrial schools.) 

* Buildingi and Equipment for SdtooU and Clattei in Trade and Induttrial 

Subjeelt. BulleUn no, SO. 

(A drstription with illustrations of the growth of different indiis- 
trial schools. Kinds of buildings and equipment.) 



* Organixalion <f Ae Pmniybonta RaBroad A pp rtii ii et SjfMfot. Circular 
published by the Pamsrlvania Railroad. 

(A very elaborate organization of apprentice schools.) 
'• ProUem nf Induttrial Education under Public Adminiitration. Frank 
V. Tbompsoo. National Society for the Promotion of Industrial 
Education. Proceedings, 191S. 

(Discussion of some administrative problems that have srifen in 
the fldministration of schools in Boston.) 
'* Se^m^e* of &e Ffffleient Ttacker in Induitrial SehooU. G. M. Gering. 
Natimia) Educational Assodation- Proceedings, 1911. 

(A discusNon of the qusUficatiima <d an efficient teadwr in aa 
induftrial adwol.} 
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CHAPTER VI 

OBGAKIZATION OF EVENING INDUSTRIAL COURSES 

The histoiy of trade and technical instruction shows that 
originally organized technical instruction consisted of engi- 
neering, mathematics, drawing, science (theoretical and 
laboratory practice), and was provided for yomig appren- 
tices during the evening. This was due to the tradition that 
all students were expected to be working under some form 
of apprenticeship in the trades and industries and received 
the practical training in the shops during the day. The 
first form of tedmical and trade instruction was naturally 
planned to supplement practical experience by giving the 
related trade knowledge in the evening. EngUmd to-d^ 
practically provides very neariy all the technical instruction 
in the evening classes on this basis. 

While it is necessary to provide well-trained workers, it b 
also necessary to provide employers, managers, and foremen 
having the proper appreciation of the value of the techni- 
cal tnuning of workers. The higher degree of training 
necessary for the worker, the greater the need of rising the 
standards of the managers, foremen, ete. Therefore it la 
necessary to have different grades of evening teclmicfd or 
industrial scboob or, as they are sometimes called, exten- 
sion courses, as well as d^ schools. 

Evening industrial extension courses or evening industrial 
courses may be of the same grades as the day industrial 
school, college grade and secondary. The college grade eve- 
ning industrial school aims to bring the systematic study of 
applied science within the reach of young men with a high- 
school education or its equivalent who are following indua* 



D,g,t,.?<i I,, Google 



EVENING INDl^TBIAL C0UBSE3 58 

trial pursuits, and wbo desire to fit themselves for hi^ier 
positions, but are unable to attend courses during the day. 
The Lowell School of Foremanship represents an evening 
technical school of college grade.' 

Evening school instruction has been, and probably will be 
for a long time to come, the only feasible form <rf oi^anized 
public instruction for working boys and men. In order to 
show the relation betweoi general evening schools or evening 
schools of liberal instruction and vocati<mal evening instnio 
lion (including industrial classes, given under the public 
school system), it may be well to outline a plan showing the 
exatA relation. 

Evening instruction under these two divisions nu^ be 
outlined as follows: 

A. General or liberal educatiati. 

L Begular elementary grade schools (or those wishing 

to complete the elmientary school course. 
n. General course (ungraded) for 

a. Illiterates. 

b. Foreigners. 

m. Begular hi^-school coutsea for those wishing to com- 
{Jete the Iugh-8cbo<J work along the following lines: 

a. Collie preparatory course. 

b. Commncial course. 
e. Classical course. 

d. Technical course: 

1. Courses for bc^s who denre to be "handy." 

2. General technical course (technical train- 
ing to enter a skilled line oF work). 

IV. Recreational couTKS. 

B. Vocational courses. 

I. Trade preparatory courses; 

Desire of sufficient tinning to enter from a blind- 
alley to a skilled employment, 
n. IVade extension o 



' See pase 301 for conne of ■tiid7. ' 
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In addition to the college grade, secondary and inter- 
mediate industrial classes should be established. The sec- 
ondary class is for those who desire to learn more about the 
practice and theory of the trade. The intermediate class 
is for beginners who are in unskilled lines and who desire 
to leam sufficient practice about a skilled trade to obtiun 
a position. The secondary evening industrial classes are 
Bometimea called trade classes or trade extension classes, and 
represent one of the most important divisions of industrial 
education. 

The organization of evening industrial classes should be 
under a principal or director, with a corps of shop and tech- 
nical instructors. The qualifications of the principal and 
instructors should be at least those required of the principal 
and instructors in day industrial schools. 

Since evening school work is exacting, only those teachers 
should be selected who are physically strong and robust. 
As all forms of evening instruction are more or less of a social 
problem, it is veiy important that teachers should be imbued 
with a real desire to asdst their pupils, as well as to know the 
subject of instruction. They should know all the members 
of the class, be able to assist them with advice and to arouse 
the tired pupils by enthusiasm. All this requires a great 
deal of energy (physical) on the part of the leadier. 

Evening trade instructors should possess a trade training 
plus a combination of personal qualifications to deal wisely, 
cheerfully, and sympathetically with tired apprentices. It 
is customary to select evening instructors from the day 
school force. While this is often advisable in order to pre- 
I vent teachers from having conflicts over equipment, it does 
not always give the best results. The most efficient day 
school teachers often fiul to give the best results in evening 
classes. This is due to several reasons: evening trade pupils 
are usually tired apprentices who attend school with veiy 
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deGnite ideas as to what they require. They desire instruc- 
lioii which wilt lead to definite needs, usually some deficiency 
in their daily occupation or a desire to secure a promotion. 
Therefore evening trade teachers require, first, a large social 
democratic spirit; second, the ahility to interpret the needs 
and desires of the pupils who attend the evening schools. 

Trade extension courses have usually been plamied as 
two-, three-, or four-year courses. Students have been 
placed in ather the first, second, third, or fourth year 
according to tiieir ability. The records of evening trade 
classes under the above organization have not beesi satis- 
factory. The mortality of students has be^i very great. 
Investigations have disclosed a number of weaknesses in the 
evening school organization, such as incompetent teachers, 
poor organization, classes not adapted to needs of pupils, etc 

Apprentices and tradesmen demand that the instruction 
shall lead directly to the specific things th^ want to know. 
If they are obliged to spend a month or more on preliminaty 
work, the value of which they do not inunediately discover, 
they will soon become discouraged and leave. Then ag^n, 
mechanics and other tradesmen who may, perhaps, have 
some reputation in their trades, and who wish to perfect 
themselves in certain technical lines, do not wish to be 
grouped with younger persons, feeUng that su<^ persons, 
having eome recently from the pubUc schools, are able to 
answer questions, use better Enghsh, and appear to better 
advantage than they. In other words, adults are often sen- 
sitive about the comparisons which the younger memb^^ 
are apt to make at their expense. Therefore, all trade stu- 
dents should be classified into vocational classes, according 
to thdr trades. This idea carries out the plan of the old 
trade guild of a few centuries ^o. Each guild was formed 
for the purpose of social intercourse and mental stimulus. 
B^h trade had its own guild, and the dai^ trade experiences 
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of each member became the pn^ieriy of bU members. Dis- 
cussions relating to the practices of their chosen trade occu- 
pied their attention. So to-d^ workmen have common 
trade interests, and should be grouped according to their 
occupations so that they may have an opportunity to talk 
over those interests. 

Since workers usual^ attend a technical cUss in order to 
satisfy a definite need, the instruction should be divided into 
a series of imifes, each unit representing a definite trade 
need. To illustrate : a madiine-shop course nu^ be divided 
into the following unit courses: 

1. Lathe woric, and the use of measuring 



8. Planer and shaper operating. 

4. Mill ing -mm'h iti p tyomtrn g. 

5. Tool and die work. 

9. Jigs, fixtures, and machine construction. 

7. Machine-shop matliematics. 

8. Blue-print reading and machioe drawing 
for madunists. 

9. Tool design. 
10. Toed forging. 

Eadi unit course m^ consist of sixteen lessons of two 
hours each distributed over d^t weeks. An applicant may 
enter any one of the above unit courses and meet his imme- 
diate need. He may desire to continue in other unit courses 
after he has seen the value of his first course. 

Of course it is possible to have full courses composed of 
multiple units. There are some students who deure to pur* 
sue a vocational course covering from two to four years. 
Therefore unit courses should be arranged in sequence 
80 that it is possible for a student to obtain a complete 
knowledge of the trade t^ attending a number trf years. ^ 
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Evening trade classes present so many oew situations and 
new problems to be solved that it is necessary and very es- 
sential that the faculty should have frequent discussions: 
daily lesson outlines on mimeograj^ed sheets, the problems 
prepared by the teachers and used as a guide and a summary 
by the pupils. Pupils in evening trade eztensioQ classes 
should not be graded or grouped as are the regular pi^iils in 
the evening schools. An effort should be made to determine 
whether a pupil can profit by the course. Regularity of 
attendance should be innsted upoa, and absences excused 
only on account of nckness or work. If a pupil fails to 
attend r^ularly seveniy-five per cent of the evenings, he 
should be dropped, and should not be reinstated until the 
opening of the n^: unit course. Trade classes should not 
be in session over two evenings a week, and those evenings 
should not be successive. An individual card should be 
kept for every member of the class. One side of the card 
should contain the history of the pupil, and on the reverse 
nde the attendance, the amoimt of work done, and the 
time devoted to each project At the end of theyear these 
records should be transferred to a larger card, called a life 
card, which becomes a permanent record. 

In order to make short unit courses successful it h abso- 
lutely necessary to have the courses pn^riy advertised. 
This brings up the very important question of the advertise- 
ment of trade extension courses. These courses dould be 
mdely advertised through circulars distributed to mechanics 
and tradesmen, through the daily newq»q>er, and by means 
of posters placed in conspicuous i>ositions in the shops and 
factories. Large, attractive post^s should be placed on the 
walls near the exits and entrances of shops and factories, 
railroad stations, ferry slips, clubs, unions, and schools. 
Notices should appear frequently in technical journals, in 
special bulletins, and in papers issued by large corporations. 
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Slides showing the value of trade extension courses should 
appear in the moving-picture houses. Once a year the 
school should have a public day ; that is, the school should be 
open to the pubUc with the equipment and plant running. 
The prindpal and instructors should be present to explain 
to the victors the different departments in the school. An 
evening at the close of the term should be devoted to an es- 
hibition of the work accomplished and a spedal invitation 
should be extended to journeymen and apprentices. In 
addition — the principal should address various civic bodies 
and labor unions on the value and need of trade extension 
classes, and make personal visits, regularly, to the local 
shops and industries, and meet the foremen and overseers 
and ask them to encourage the workers to attend the evening 
trade classes. It is very important that the wording of all 
circulars, posters, etc., should be expressed ta a concise, at- 
tractive form. To illustrate; instead of shop mathematics, 
use arithmetic for machinists, arithmetic for carpenters, etc. 

A deposit should be required for admittance to trade ex- 
tension courses. It is a sign of good faith and is a guarantee 
against irregular attendance, breakage, stealing, and misuse 
of materials. This deposit dould be returned at the end of 
the term if the pupil has attended regularly, has properly 
used materials, and returned books and instruments. A fee 
of one dollar for each course would be sufficient. 

In order to maintain a uniform attendance it is a good plan 
to have various employers visit the school and make their 
appearance on the platform before the assembled classes. 
An effort should be made to have employers address the 
students and show the value of this type of education, enu- 
merating if possible personal references. A list of employees 
who have attended the school, with a record of their prog- 
ress and attendance, should be sent to employers, so that 
they can reward in a substantial way the attendance at the 
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trade school, by promotion, some form of preference, or by 
increase in wages. 

When a student is absent a card should be sent to him, 
and if he does not respond, a letter should be sent to his em- 
ployer or a visit made to the shop. 

Since there are many occupations that are highly spedal- 
ized and which do not possess sufficient content to ^ve a 
course of study over several years, it is necessary to provide, 
in addition to the evening trade courses, a form of recreaticm 
that will appeal to the working pupils. In order to carry 
on this work successfully, trwied teachers should be pro- 
vided who are able to mingle easily with working people, 
and, above all, they should have the power of leadership for 
all forms of recreational woric, from free play and folk-danc- 
ing to clubs fnd lectures. This work requices a strong 
leader, a person who leads but keeps himself as one of the 
crowd, thus putting the leadership as little in evidence aa 
possible. These activities are of tremendous value io in- 
culcating the art of coliperation, dvic and social responsi- 
bility, and social good feeling, and should have their share 
of attention in evening schools especially in industrial dis- 
tricts. Pupils should be taught as far as possible to use 
their own homes for amusements. The schools should have 
rooms, halls, gymnasiums, etc., with fivniture and supplies 
for games, reading-rooms, recreation-rooms, and moving- 
pictures. Classes should be arranged so as to accommodate 
a group or groups that have corresponding interests. Ath- 
letic games should group together those best suited to play 
together. Table games and story-telling and folk-dancing 
all need grading, in a sense, so as to keep a relatively keen 
interest,' 

Intermediate evening trade classes are sometimes called 
evening trade preparatory classes, and are for those who 
> See page SOS for course of etadj. 
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desire to enter a skilled trade. Since the students in the 
trade preparatory classes have not had any trade experience, 
most of the instruction should be in the ahop. 

QUESTIONS FOR DISCUSSION 

1. A number □( promiDent Eu^Uh technical iduxd ednaton dum that 

it it difficult to obtun & lug« otroUmeDt of day itudenti in Uduiic*! 

schooli. Give lome of the KMona why thii eonditioa oditi. 
C \V\a.t ue the resioiu for tbe bcresied denund for evening ichooli 

during the lait few years? 
S. Ii aa evening axirae b nuKUne-thop tbeof7 more (0ective Utui % 

correspondence course in the same subject? Why? 

4. EipbJn the Bdvantages uid disadvsntsges of short miit courses oov- 
ering a number of evenings, and full courses ODvering two years or 

5. Suggest evening courses (or ootton-mill woHcers. 
S. Suggest evening courses for electrical workers. 

T. Explain why evening trade instruction for young peofje on the Con- 
tinent of Europe is not popular, Compare the length of the working 
day on the Continent of Europe with that of the United States. 

S. How can evening school teachers of trade subjects be kept in inti- 
mate contact with the practicsl requirements ol the trades they sr* 
teaching? 

S. What is the most effective means ot securing (a) evening shop teadienb 
(b) evening technical teadiers? 
JO. What is the purpose of an advisor? boald for an evening Imlustria] 
st^iool? How may they be selected? 

11. What is the most effective method ot giving evoung instructors trade 
experience? 

12. What are the agencies avulable for industrial education m the average 
community? 

13. What are the qualifications required for a dvector of (a) an evening 
preparatory trade school; {b) a continuation sdiool; (o) an evening 
trade sdwol? 

U. What are the quaUfications required (or a head of a madiine-shop 
d^MUtment in (a) an evening trade school; (b) a continuation adtool? 



LBT OF BEFEREMCE MATERIAL FOB FUTURE READING 

** Boa) em Iht EBmirtg Sekod Bed Med the Need* qf &» Wage-Worker f 
W. A, O'Leary. National Society for the Promotion ot Industrial 
Education. Bulletin. 
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" Ereiiiitf SdiooU, Oteir Ptirpott and tdmlatiotu. John L. ShesHt. Na- 
tional Societv for the IVomoUoD of Induitml Education. Bulletin. 
(A discussion o! tite puipooe of evening Mbool* and how far they 
are meeting the purpose.) 
'* CoHtaauOum SekooU in Eitflatid amd EUtiB/iert. M. Sadler. 
(A verr owiplete detaigtioa of continua t iMi idioob.) 
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CHAPTER Vn 

AN E<IDUSTRIAL SURVEY 

It is necessary to experiment in industrial education, as 
in other lines, to make progress. In order to work intelli- 
gently, it is necessary to profit by the results of other com- 
munities, and to obtain data upon which to experiment. 
Therefore, before establishing any system of industrial edu- 
cation, it is desirable to make a number of investigations or 
surveys for the purpose of determining just what kinds of 
industrial training are required. 

The mun questions to be answered by a survey are: 

1. To what extent is there a need for industrial education in the 

community? 
«. To what ejctent are the public schools, private agencies, and 

apprenticeship syateins meeting the need? 
8. What kinds of industrial training are needed? 
4. How can cooperation be arranged between the schools and the 
- trades and industries? 

A thorough study should be made of all the industries in 
the community to determine the following questions: 

1. Whether there is a content of technical knowledge or skill in 
any job that cannot be acquired through routine work for 
which special instruction is needed. 

2. If so, what is it? 

3. Whether it can best be imparted by provisions inude the 
industry. 

4. If not, whether it is worth while to provide such instructiui 
through outside agencies. 

fi. If this is true, whether such instruction shall take the fwm of — 
a. All day industrial schools. 
6. Trade schools. 

c. Fart-time industrial classes. 

d. Evening classes. 
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6. Whether there are any jobs for which it is not desirable either 

to direct the youth or to train him at public expense. 
, 7. What number of new workers could be prepared for any job, 
if it has a teachable ccmtent, without overstocking the market P 

8. What kind of equipment as to age and physical and mental 
assets should the worker have for the job? 

9. To what extent does the industry select its workers for any 
job so as to secure those beat adapted to itP 

The answers to the above questions will show the types 
and extent of the schools needed, the courses of study to be 
followed, and the equipment and try-out necessary to cany 
through the aims and purposes. 

It is coming to be recognized that in some industries the 
training of the woi^ers should be as much a matter of trade 
agreements as hours of labor, scale of wages, grievance 
boards, and other matters which ultimately and vitally con- 
cern both the employer and employee. These are dealt 
with by means of a joint agreement known as the "Pro- 
tocol." Trade agreements may be worked out covering the 
following: 

1. The conditions under which new workers are to be trained and 
received into the trade or occupatitm. 

2. The credit toward the period of apprenticeship to be givoi 
any course of training in the school either before or after 
employment. 

' S- The training in schools as well as shop to be required of the 

apprentices after employment. 
4. Ths preference given to local and tinned workers in hiring 

and promoting in the trade and occupations. 
' S. Possibilities and arrangements for instruction during the dull 

season periods of trades. 

As a matter of eflSciency every school system should take 
account of the social, economic, industrial, and educational 
conditions in the community. Data should be at hand and 
kept up to date. The superintendent or assistant superin- 
tendent should be able to interpret the data collected and 
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tue tliem to advantage in developing the school system. 
I^e following suggestive outline may be used by attendance 
officers, investigators, and social workers in obtuning the 
information: 

. 1. Facta aboat the people. (While this may be somewhat tob 
incluaive as a major divisicoi, it is used hen in the restrict«d 
sense of a single locality.) 

a. Population extent. The whole program will depend 
much upon the nze of the communis. 

b. MigntitHi. That is to say, whether or not the popula- 
tion of the city is stable or movable. 

0. Conditions as to type. 
1. White or colored. 
i. Native oi foreign-bom. 

d. Illiteracy. 

<. Economic factors. 

a. Tax-rate, local and State; the whole tax burden. 

b. The indebtedness of the town or city. 

e. Conditions of waste in the expenditure of all public 
moneys. 

d. Possibilities for effecting economics by a reorganization 
of the present system of education. 

e. The amount of school funds, from whatever sourcCr 
available lor local use. 

S. bidustrial factors. 
a. Apprenticeship. 

(1) How extended. 

(2) Lack produced what result. 

(3) How to supply lack. 

(4) Not needed because of type of labor employed, 
mature workers only, etc 

(. Whether there is a ccmt^t of technicid knowledge or 
skiU in any job that cannot be acquired through routine 
work, and for which spedal niatruction is needed. 

(1) If so, what is it? 

(2) Whether it can be best imparted by proviuon in- 
side the industry. 

(3) It not, whether it is worth while to provide for such 
instruction through outside agencies. 
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(4) If tliis is true, wliether such iDstructkm shall take 
the form of 

(a) AH day mdustriai schools.' 

(b) Trade schools. 

(e) Part-time industrial rlinnrn 

((f) Evening classes. 
I (£) Whether there are any jobs fw wbich it is not 
desirable either to direct the youtlk on to train him 
at public expoue. 

(6) What number of new wooers could be prepared 
for any job, if it has a teachable content, without 
overstodcing the mail:et. 

(7) What kind of equipment as to age and physical 
and mental assets the workers should have for the 
job. 

(8) To what extent does the industry select its workers 
t(a any job so as to secure those beat adapted to it. 

(9) Whether theb market is overcrowded. 
4. School factors. 

a. The number of children leaving school each year. 

b. The nationality, age, and schooling condition of those 
withdrawing. 

t. The econconic condition of those withdrawmg. 

d' The wages, number of jobs, kinds of work, and advaito^ 
ment of those withdrawing. 

0. Causes of retardation. 

/. Causes of withdrawal. 

g. Education after leaving school. 

k. Means of getting a job. 

i. Comparative amount of idleness of non-graduate, grad- 
uate, and high-schod group. 

j. The aim, character, and extent of prevocational training 
in the elementary schools. 

k. The aim, character, and ^rtent of mi»i«nl tnui^ng tn 
dementary and high schools. 

L The aim, character, and extent of the evening sduxds. '' 

SS.TUX \3xe public school system is expected to ti^ pupib 
of high-school age for the vocations in the trades and indus- 
tries, it follows as a corollary that this industrial instruction 
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must be supplemented by industrial guidance. Otberwise 
the public schools may be flooding certain trades with 
young men, to an ectent that there may be more applicants 
than positions to be filled. Such a condition would be harm- 
ful to sociely and to the student. Therefore the most effi- 
cient system of industrial education must include, as a 
preliminaiy course, industrial guidance, information and 
direction to young people, in order that they may be dis- 
tributed vocationally so as not to have an excess of human 
talent in any one field. 

In the early history of the race, it was the custom to place 
the growing boy at wort with his father, so that he might be 
taught from the experiences of his father. During the Mid- 
dle Ages the training in the apprenticeship was a direct pre- 
liminary to his trade. To-day parents do not care to have 
the children follow the father's occupation, on account of 
the feeling that the children should do better than the father. 
This is a. serious mistake because children sometimes do not 
do as well as their fathers, and if they followed their fathers, 
they would be imbued with the industrial atmosphere and 
features of the trade. 

Years ago, when each community was small, the Indus- 
tries and trades were open books to each boy. It was not 
unusual, as we see from the life of Benjamin Franklin, for a 
father to take his son at the age of twelve to the different 
shops, to see the men at work and to talk to the master- 
workmen. Comenius speaks in a way of industrial guidance, 
when he says, in speaking of the true significance of man- 
ual occupations as a factor in education, that children 
shoidd learn the most important principles of what goes on 
in the world around them, so that any special inclinaUon 
toward things of this kind may assert itself with greater 
ease later on. 

The responsibihty of preparing a young person for a voca- 
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tion for which he is fitted physically and temperamentally 
will be one of the most serious duUes imposed upon the pub- 
lic school system, because eveatually it means that the prob- 
lem of supply and demand of labor and the problem of dis- 
tribution of human talent will be placed on, or correlated 
with, the public school system of this country. This is one 
of the reasons why this vital problem should be solved in a 
careful, scientific way, with due regard to each person's apti- 
tudes, abilities, resources, and limitations, and at the same 
time taking into account the relation of these elements to ' 
the opportunities and conditions of success in the different 
fidds of labor. Children should be employed in positions 
for which titeir health, capacity, and intellect best adapt 
them. If this is done, it means well-rounded and efficient 
manhood and womanhood. On the other hand, an occupa- 
tion out of harmony with a young person's aptitudes and 
capacities means inefficiency and a loss to both the employer 
and employee. A large number of adults who prove to be 
f ulures in life can trace the cause to the lack of proper guid- 
ance in both school and juvenile employment. 

The vocational direction or guidance dq>artment of a 
public school system should be a part of the organization of 
the continuation school, and should be in charge of a director 
called a " vocational counsdor." This director should have 
full power over the granting of working certificates and pro- 
viding employment for young people who desire to go to 
work. 

A vocational counselor should be a person with a sympa- 
thetic interest in young people. In addition, he should have 
information in regard to the opportunities for work (or 
young people. In order to obtain this information, the 
counselor should have an appropriate personality to ap- 
proach employers, and the ability to do research work and 
to organize this information in proper form for use. This 
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may be carried out by dividing vocations into five hrge 
classes, the profeaaional, the commercial, the agricultural, 
tlie industrial, and the household. Under each class we may 
have divisions and subdivisions of occupations. A record 
(rf qualifications and of the supply and demand tA different 
positions should be on file. A chart may be made illustrat- 
ing the educational opportunities in the community. The 
survey will show the positions open to young people by using 
data ^ven on page 62 in the form of a chart, which bag 
been used successfully by the National Sociefy for the 
Promotion of Industrial Education. 

In order that the vocational counselor (n^ properiy look 
after the welfare of the individual child, it is oecessaiy to 
know definitely the time the child should begin work and 
the kind of work he is able to do. Physicians tell us that 
the mental and physical condition should not be overshad- 
owed by being brought into use before the development 
adapted to such use is established; and on the other hand, 
that functions, both mental and physical, are weakened by 
not being brou^t into use when they are ready to be used. 

The mental development of the child should be carefully 
determined to see whether the child should be allowed to 
work. Before this is done, it is necessary to know the nature 
of the work the boy or girl is to perform. After it is deter- 
□uned by tests that he or she has the mental equipment and 
the degree of knowledge necessary to do a certain form of 
work, the next question to be solved is whether his physic^ 
condition is such that this particular kind of work will not 
harm bim. Since labor difiFers in character, occupations 
should be classified, and the boy or girl should be allowed to 
perform only the character of work that is best adapted to 
his or her physical condition. 

Since the knowledge and training imparted to a child are 
to prepare him for Ufe, the school should follow up the boys 
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and girls who leave, and see how auccesafully these children 
have been prepared. The school is to judge by the success 
oi failure of the children who are out in the school of Ufe. 
A continuation school teacher should be assigned to look 
after a definite group in addition to the regular school work. 

QUESTIONS FOR DISCUSSION 
1. Wliat are tiie objections usually raised in a community agBJnst an 

industrial survey? Aw the objections well founded? 
8. Explain«omeoftbereaaon9n4iy "Protocols" arenotmoreconunoiily 

used in industrial education. 
8. Are sociaj woricers alone competent to cany on an industrial school 

survey? 

4. Are sixaUed general educators alone competent to carry on an indus- 
trial school survey? 

5. What are the preliminary steps usually taken before an industrial 
sdiool survey is made in a community? 

6. How was vocational guidance provided a generation or two ago? 
T. What objections are made to vocational guidance? 

8. Give some reasons why the public school system should support a 
well-organized vocational bureau. What are some of tbe objections 
usually made against such a bureau? 

9. Bipl^ how the public school system may assist in solving tbe prob- 
lem of the unemployed. 

10. Outline the organization of a vocational bureau for on industrial city 
of 600,000 inhabitants. 

11. Give some of llie reasons why eveiy child should be under tbe guidance 
of tbe public school system until he or she reaches tbe age of eighteen. 
What are some of the objections to such a plan? 

LIST OP REFERENCE MATERIAL FOR FUTURE READING 
* Report of the Minneapolis Survey. National Society for the Promo- 
tion of Industrial Education. Bulletin no. 21. 

(A very comprehensive study of the industrial educational needs 
of Minneapolis. Forms and questionnaire are very valuable.) 
•• Report of the Richmond Survey. National Society for tbe Promotion 
of Industrial Education. Bulletin no. 20. 

(A study of the different trades and industries of Richmond. 
Virginia, to determine educational needs.) 
** He Vocational Survey of Cincinnati, Chamber of Commerce, Cincin- 
nati, Ohio. 

(A chamberof commerce investigation of tbe educational needs.) 
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"Tocatioiial Infonnation for PupiU in a Small City," M. A. Whettt- 
ky. SehoU Bmea, Much, 1915. 

(A study of Tocational guiduice in a trotH tity.) 
•"Vocational Guidance b Boston." P. V. ThompMn. Schocl Rm*u>, 
February, IMS. 

(A deamptioii ot the orguiiiatioii of the vocatiotiAl guidance 
departmoit of the mIiooI lyatem of Boston.) 
** Btadmgt tit YoeatiottaL Ouidanee. Meyer Bloomfield. 

(A coIkctioQ ot the best articles on vocational guidance.) 
Tocational Guidance and the Public Schools. Awodated Acsdenuc 
Frincipala and Councils of Elementary School PrindpaU and Teachera. 
Proceedings, Syracuse, New York, 1913. 

(A qilendid discnnion on Iuht the puUic school may aadst tocs- 
- - )e.) 
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CHAPTER Vm 

PRINCIPLES OP I«YCHOL0GY UNDERLYING LEAHNIKG 
In order that one may have a clear understanding of the 
methods of teaching industrial education, it is necessary to 
have at least a working hypothesis of the action of the nund 
in acquiring knowledge and skUI. The immediate oi^^ 
of the mind is the nervous system which consists of the 
brain, spinal column, the cerebro-spinal nerves, and the 
sympathetic E^stem of nerves which maintuns the auto- 
matic action of the organs of respiration, circulation, and 
Ingestion. All of these parts form a complete system; the 
nerves and the spinal column are merely extensions of the 
brain Ussue. The nerves, which extend to every part d the 
body, appeiff like white, silvery threads, branching and rami- 
fying from the roots which are sent from the spinal column 
through lateral holes in the spine, and to the brain from the 
organs of sense throu^ the boles in the skull. IBacb nerve 
has two parts, the motor and sensory cords; these two corda 
run side by side, and form one thread bound by many 
twisted fibers that conduct the nervous energy and nutrition 
to and from the nerve centers. The two cords are distinct 
in each nerve, and serve a distinct purpose. The sensory 
cord carries sensations or sensory impressions that it re- 
ceives to the brain or spinal column, and the ■nuOor cord 
carries the reactions from the brain — that is, the intellect 
— to every part of the body. Each cord acts independently 
except as they meet in the bnun. The brain is divided into 
two hemispheres or lobes, associated with each other by 
fibers which unite them. The center of the brain contains 
the section that regulates the activities of the special senses, 
smdl, sight, hearing, tasting, and toucA. 
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Organa ot sense do not at once act in thai full measure in 
the child. They do not possess at the birth of the child 
their full power or precision, as in the case of animals, such 
as the power of smell of a dog. The first applications of 
sense-perception need to be corrected by experience. Each 
sense assists the other, and gives approximate p^ectJon to 
sense-perception. Knowledge is best obtuned by the com- 
bined exercise of all the organs of sense. Exercise strength- 
ens the organs and makes them accurate. 

The eye, the organ of seeing, is one of the most important 
organs. It at first perceives only surface and color, but it ia 
trained by experience with the aid of the other senses to per- 
ceive texture, figure, size, number, and distance. By trdn- 
ing the eyes, the dyer is able to detect differences in shades 
of color, and other skilled workmen (tradesmen) are able by 
inspection to detect imperfections and strong points in 
mat^ial. 

The ear reveals sound. It is aroused by vibratory move- 
ments through the air to the ear. The ear, which at first ia 
quite inactive, and very gradually discriminates sound, may 
be trained to perceive shades of tone. Experienced mechan- 
ics are able to detect weaknesses in engines and machine 
parts by the sound produced from the blow of Uie hammer 
which the ordinary person would be unable to discover. 

The tongue reveals taste. The oi^^ of taste is the sur> 
face of the tongue and palate on which are distributed 
nerves. In order to excite the sensation of taste, it is 
necessary to have the substance in a state of solution. 
Continuous stimulation rapidly deadens its sensibility. It 
is hard to arouse this sense. It may be cultivated to a great 
extent by practice. Merchants and others are able to make 
the selection of certain commodities and to detect impurities 
by the sense of taste. 

The sense of touch: the nerves <rf touch extend to every 
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part of the body and recdve impresdona at their extremi- 
ties; in the fingers they terminate in a fold which is espe- 
cially sensitive to vibration. When we touch an object a 
flow of nerve energy or sensory impression is sent through 
the sensory fiber to the cerebrum forming a sense-perceptioQ. 

The noae reveals smell. The orgfui of smell is the mem- 
brane lining the inner surface of the nose. Odorous pm-ticles 
are emitted from the substance, pass over the membrane, 
and stimulate the nerve fibers. It resembles taste to a cer- 
tain degree, in that continuous action will render the organ 
useless. Certain tradesmen possess this sense to a marked 
degree. 

Of course we know that we can enlarge the scope of knowl- 
edge to be obtained by the eye and ear by artificial aids; the 
miscroscope and telescope assist the sight, and many other 
scientific inventions assist the hearing. We can improve 
and intensify tiie jwwers of sense by special practice; the 
surgeon tmns the hearing, touch, and sight; the carpenter 
trains his eye and hand to work together in sawing wood. 
The expert finisher on cloth trtuns his touch so as to detect 
slight differences in the texture of fabrics that are not 
visible. 

The brain and nerves like aU parts of the body develop 
very slo^rfy. The child is bom with certain tendencies that 
come by heredity. These tendencies are called "instincts." 
The education of the child is a matter of inheritance and ' 
8uch habits and knowledge as are acquired by environment. 
The child's first education is received through the senses; 
that is, the child receives an impression first upon the organ 
of sense, which is transmitted by the sensory cord to the 
brain, where it makes an impression. As a result of a num- 
ber of these impressions called "sense-perception," the 
senses are exercised, and a certain movement of the mind 
takes place called a "reaction," which is transmitted from 
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the bnun to tlie body by tbe motor cord. Certain actions 
that are repeated many times create such an impression on 
the part of the brun, the spinal column, that it pata forth 
motor actions that become automatic; that is, carried on 
without connection with the brain itself. This power is 
called "habit," or the reflei action of the spinal column, and 
is shown in walking, etc., which at first requires intellectual 
direction, but through repetition is performed uncon- 
sciously, throu^ habit. To illustrate: the first time a boy 
saws a board he is obliged to make special nervous effort to 
do the work, and finds great difficulty in sawing according 
to the pencil mark, lliere is a tendency for him to saw at 
a slight angle. The second time it may be somewhat easier. 
After a number of trials he b able to saw str^ght to the line. 
After a while he is able to saw with vei; little mental effort. 
This b due to the fact that he has acquired the habit or skill 
of sawing a board to tlie line. Each time he performed this 
operation it required a certmn coordination of the eye and 
the hand, and finally the response became automatic in its 
action; a tract (mental) has been produced which can be 
aroused very easily. In the case of academic work, pupils 
must perform exercises and problems to a great extent in 
order to obtmn the poww or habit to remembn how to solve 
future problems quickly and easily. An educational device 
called "drill" b used to produce this habit. 

Sometimes it b desirable to break off certmn habits. In 
order to do thb, it b absolutely necessary that the pupil 
should have a real desire to break off the old habits and 
enter into the drill or practice for the new habits with con- 
siderable initiative, and never allow an exception to occur 
until ibe new habits are securely formed. A teacher should 
secure the interest of the apprentice or students from the 
beginning to the end of the lesson or drill, so as to uUlize the 
Y of the int^est or previous habit to the best advan- 
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tage. This pequires close supervision in the eariy stages of 
the habit to fonu accuracy. Speed will be developed later. 

Every nonnal person is bom with a healthy mind includ- 
ing the senses. In addition there are certain inherited ten- 
dencies or impulses called "instincts," like curiosity, emula- 
tion, love of outdoor sport, etc. Some of these instincts are 
bom with us, others keep popping up from birth to adult 
life. A boy of fourteen years m^ be prompted by the in- 
stinct of curiosity to examine an electric bell, to see how it 
works. 

Instincts are very important in edueatii^ the child, for we 
build on the good and try to stifle the bad ones. It is (tf 
importance to consider the natural ordtt and sequence of 
developing instincts, the normal age of the child for the first 
appearance of the different instincts, and the condition of 
their future growth. The development of many instincts 
is lai^ly dependent upon that of others. Instincts may or 
may not appear at the same period in the ^normal child 
as in the natural child. 

Ijfe may be divided into four puts; infancy, from birth 
to six years ; childhood, from six to twelve years; adolescence, 
from twelve to manhood; and adult The infancy period is 
the time of life <^ greatest activity, when the child appears 
to consist mostly of bundles of instincts, such as locomotion, 
curiosity, grasping, and imitation. It is through these in- 
stincts that the child is educated. At the age of five or six 
a child is able to walk with ease and grace, but his precision 
of movements of hands and fingers is about three fifths that 
<rf a boy of sixteen years of age. 

The second period, childhood, is marked by less violent or 
more directed self-activity. The greatest instinct is the 
play instinct. It is both expression and means of education. 
Education during this period may be assisted through play. 
It is during this period that memory, the mental power of 
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ret^ning sense-perceptions, is developed. It la the devel- 
oping of this power that gives us knowledge, for we must 
retain knowledge in order to possess it. The growth dur- 
ing the period of life from ten to twelve is slow, and a sur- 
plus of energy is avmlable. It is the time when the play 
instinct is strongest, and a period for the development of 
facility and skill, when drill exercises (or the formatioD of 
habits may be given with least harm. 

Adolescence is the period of change. It ia a time when a 
great many children put aside childish things and b^in to 
think of the serious side of life, self-support. The period 
may be divided into three stages, embracing respectively 
the ages from twelve to sixteen, from sixteen to eighteen, and 
from eighteen to twenty-four. Some authorities have classi- 
fied these periods as the physical, emotional, and the intel- 
lectual stages. The first period, from twelve to sixteen, from 
an educational point of view, is the most critical and difficult 
to deal with on account (^ the secretiveness of the pupiL 
He does not care to express his feelings, and cm the other 
hand, he is very sensitive. Habits are fairly well formed. 
It is true thete is time to grow, but v^y little time for the 
formation of new habits. 

At the beginning of tlua period, pupils begin to work in 
groups, team-work. It is the time when boys like to form 
groups and organize clubs. This leads to considerable phys- 
ical exercise in the form of baseball, football, etc. From 
fourteen to sixteen is known as the "clumsy age," when 
the bones grow faster than the muscles. Some children 
during this period develop an awkwardness, periodic lazU 
ness with a tendency to self-assertion and dreams of great- 
ness. Above sixteen years of age, the bones are formed to 
a considerable degree, and the student is able to handle 
tools on a commercial basis. 

After the age of twelve the play period ends, and the 
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growing boy be^ns to live in an adult world. He is moved 
by motives similar to those of adults. It is during this 
period that the sense <rf achievement becomes very promi- 
nent in some boys' lives. From twelve to sixteen is a time 
of the most rapid body growth, a great increase in the devel- 
opment of the muscles of the hand and in the control of 
accessory muscles. The tendency to imitation b renewed, 
and a strong desire to follow adult ideals and examples is 
formed. It is a period among many boys of greatest incoi> 
ligibility, misdemeanor, and crime, and of sensitiveness to 
ridicule. There is a keen sense cd humor and a tendency 
to frealdshness and pranks. 

Children at about the age of twelve be^ to <Mer more 
or less in strength, health, intdlectual abilily, capacity for 
motor-development, and other mental and physical quali- 
ties, to such a degree that any wholesale classification is 
out d the question. Nevertheless, we can divide children, 
roughly speaking, at about twelve years of age — any earlier 
period would be mireliable — into two groups based upon 
the progress in the traditional school system. Since the 
work at school is largely memory work, committing informa- 
tion received from books to memory, and the promotion test 
is based on this, most pupils who fail to pass Uiis memory 
test lack the interest and power to commit to memory ab- 
stract information bom books. All pupils who have at- 
tended school regularly, and who can measure up to the 
promotion test, may be considered, for want of a better 
name, hook-minded or abstract^minded. Those who fail are 
caDed retarded jnijnh. A great many of these are of a slug- 
gish mentality, strong physically, possessing the power of 
imitation and a mechanical ability, to a greater or less de- 
gree, and may be considered mator- or hand-minded. While 
this classification may be only approximate from a psycho- 
logical point of view, nevertheless every grade teacher rec- 
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ognizes these two distinct groups — the abstract- and mator- 
minded. The interests of the hand-minded pupil are more 
motor than mental in character. It is from this class that 
industrial workers as a rule are recruited. 

Adults and children show a greater difference in the 
control of firm and precise movements of the fingers than 
in the movements of the limbs. It is in this respect that 
the feeble-minded difiFer from the normal, the efficiency 
of the finer movements corresponding to a higher degree of 
intelligence. 

All impressions received by the mind are recorded: we 
cannot always revive them. The easiest way to recall them 
is to arrange the knowledge in such a way as to be able to do 
this. Every exercise of the ound is dependent on attention, 
which is the concentration of nervous energy upon one group 
of brain cells. Upon the completeness of this concen- 
tration depends whether the mental exercise is more or 
less productive erf knowledge and mental growth. Atten- 
tion to its fullest degree requires the following conditions : 
calmness of mind, healthy organs (rf sense and thou^t, 
nervous vigor, and a healthy body. There is a great differ- 
ence in the individual capacity for attention. Memory may 
be strengthened and trained by arranging ideas in such order 
as for one to excite the other, which means arranging accord- 
ing to one of the following; 

Known to unknown. 
Concrete to the abstract. 
Cause and effect. 
Means and ends. 
Part and whole. 
Like and unlike. 
Object and subject 
Symbol and reality. 
Dependent ideas. 
Contiguous ideas. 



D,g,t,.?<i I,, Google 



PBINCIFLES UNDEBLYING LEASNING 19 

Ideas in the mind are arranged in seriea; that is, one idea 
recalls aaother, etc. This arrangement is called the "asso 
ciation of ideas." In order to add another idea to human 
knowledge, it is better to attach it to some idea already in 
the mind than to present it as an isolated form of knowledge. 
The human mind is constantly arranging and reananging 
the ideas, and this mental process is called reflection or 
"thinking." In ord^ to get knowle<^ we must be able to 
retain it. Memory is the power (^ retaining knowledge. 
We have the power of mental acquisition and the power of 
mental conservation, which together give us knowledge. 

Since all impresdons leave a tract in the mind, they are 
indelible and can be recollected. Memory may be strength- 
ened and trained by habits of concentrated attention and of 
association of ideas. The power for memory and lecoUec- 
lion varies greatly in degrees, in different individuals, and 
at periods of life. Some men can easily commit facts to 
memory, but are able to retain them only for a short period, 
while others require more r^ietition and effort in retaining, 
but can more easily and for a longer period preserve the 
knowledge. Some minds have a stronger hold on facts, 
others upon thoughts and feelings; some have great difficulty 
in recalling names and dates and ease in recalling analogies. 
In early life the memory is very impresdonable, but the im- 
presuons are easUy effaced. Children seem very soon to 
forget knowledge obtained before the age of seven. 

Therefore, in developing the power of memory train the 
mind to a vivid and complete recognition of all associated 
ideas. 

Whatever a child does in school or elsewhere is actuated 
by a motive; that is, he does it for a purpose. The impulse 
— may be instinct or habit — pushes him forward. Any 
study that arouses the mind of the student so as to make 
him inquire about it, b said to be interesting to him. This 
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interest may be aroused by the teacher and is said to be ac- 
quired. When the interest has not been aroused by the 
teacher, it is said to be natural. It is safe to say that no 
child can acquire knowledge who has no interest in it. A 
teacher can no more give a child an interest that he does not 
have than he can add to his own height. Interest may be 
aroused and the teacher should take advantage of the suc- 
cessive waves of natural interest which underhe instincts. 
One of the foundation stones of industrial teaching is to 
arouse interest which gives the motive for the acquisition 
of knowledge. Of course, it should be understood that no 
teacher should allow an undesirable interest or tendency to 
develop. 

Every exerdse of the mind is dependent on attentJon. 
which is simply a concentration of nervous energy upon one 
group of brain cells. Interests assist mental concentration. 
It is necessary in teaching a child to keep a sympathetic 
touch on his interests and previous experiences. 

There is a great difference in individual capacity for at- 
tention. The best minds have not only a great grasp of 
attention, but a great faciUty for transition from one subject 
to another. In minds of universal power the readiness of 
transition is so perfect as to enable them to attend to several 
subjects at once, keeping different groups of brwi cells at 
work and accomplishing various kinds of mental operations 
simultaneously. 

If we ^mine our minds we shaD see that the processes of 
accumulating knowledge consist in obtaining sense-percep- 
tions, retaining them (memory) and comparing them, and 
forming a conclusion called "judgment." You might say 
that every sense-perception has a judgment. 

To illustrate: a person interested in examining different 
metals, such as pieces of iron, brass, and lead, observes the 
quaJities ot each and naturally comptu«s them. He classi- 
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£es the metals ^ther consciously or imconaciously into 
groups according to their common properties, such as color, 
weight, etc. He will say lead is heavier than iron, brass is 
difiFerent in color, etc. This act of classification rests on 
seose-percepUon and memory, but includes the power of 
holding a property or quality — that is, an abstract idea — 
before the mind for analysis or compimsoD. Tins power is 
called "abstraction," or the power of mental conception. 
In complex operations there is a series of judgments founded 
on a comparison of qualities and following a natural se- 
quence of cause and effect, or evidence and conclusion. 

Judgment becomes more and more complicated as the in- 
tellect advances in development. As we grow in experience 
and education, facta accumulate in the nund and knov^edge 
increases, so that the field for comparison becomes larger. 
A greater nimiber of relations and assodatjons enter into our 
act of judgment. Definite judgments accumulate and form 
a fund of experience that can be relied upon as decision for 
further judgments, and may also become unconscious judg- 
ments that are often called "intuition." Of course we must 
bear in mind that in all complex mental operations there are 
series of judgments or decisions following a natural sequence 
of cause and effecL A series of judgments constitutes 
reasoning. 

All who take part in every-day life are expected to have a 
minimum amount of good judgment that we often call "com- 
mon sense." It is the result ot conmion experiences which 
give intuitive judgment. Therefore, every one, particu* 
larly iuthis country, should have sufficient general educa- 
tion to have general intelligence and common sense. IJfe 
consists of a series of adjustments to new conditions. The 
power which enables one to make these new adjustments is 
called by the psychologist "apperception," and "gumption" 
by the experienced mechanic. One adjust? himself in terms 
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of his preTioua experiences; tlutt ts, he apperceives new 
things in terms of his previous experience. 

There are two methods of reasoning, inductive and deduc- 
tive. The inductive is the natural method (^ reasoning. It 
reasons by ezamimng a number of individual cases to dis- 
cover a general resemblance or ground of classification and 
thus to reach the Uw or principle. The deductive rea«>miig 
begins with the rule or principle and draws conclusions re- 
specting the individual case. The process by which we ob- 
tain knowledge, by committing general abstract rules or 
laws to memory and then applying them to special cases, is 
called "deduction." It is the method used by experienced 
students and teadiera who claim that it saves time and can 
be easily learned. The inductive reasoning begins with facta 
and deduces the theory, and the deductive reasoning begins 
with theory and deduces the facts. Modern industrial edu- 
cation should proceed in the b^inning as far as possible by 
the methods of inductive reasoning. While the operations 
(^ simple judgment, or one- or two-step reasoning, are com- 
mon to all, the power of generalization is distributed in a 
larger degree over the abstract- rather than the motor- 
minded person. 

There are two theories with regard to the tKuning of the 
mind: formal training and specific training. Formal train- 
ing theory, often called formal discipline or mental disci- 
pline, states that there ate certun subjects, like mathemat- 
ics and foreign languages, that give a general mental training 
such as logical reasoning power. The specific training 
theory claims that general mental discipline does not exist: 
that each subject has a mental disciplinary value that ap- 
plies to that subject only, or one of similar content. Mathe- 
matics trains the mind for mathematical reasoning only. 
There is no question but that the theory of formal discipline 
is not true. On the other hand, there are some prominent 
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educators who claim that the problem of trainmg the mind 
is a complex one, and that the doctrine of specific trmnii^ 
is only approximately true. 

QUESTIONS FOR DISCUSSION 

1. ITI17 ia a mechuiic umally tAxoaga physically tbaa a piofeamcoial 

2. Name the special wenxa ntJlized by the following mechanics: (a) cabi- 
net-maker; (&} steam engineer; (0) electriciau; {d) worsted weaver; 
(«) jeweler; (f) structural-steel worka. Name some special devices 
used by the above medianics to increase sense-perceptiou. 

8. What is the difference between an instinct and a habit? 

4. What is the skill of t, mechanic in terms of psychology? 

5. Why is it more harmful to have acquired wrong mampulative skill 
than not to have acquired any? 

0. What are the objections to aUowing ft diild to receive indoitrialtiun- 
ing under fourteen years of age? 

7. What are the psydiolofpcal effects of highly specdaliied occiqwtions? 

8. What are the mor»l uid phyncal effects of extremely qiedalized 
occupations? 

S. Does personal growth in diaracter, physical power, and mental ca- 
pacity depend upon the occupations followed? 
10. WiU early specialization on one who has not reached his growth have 
the some effect as spedaliution on one who baa attained his growth 
later in life. 

LIST OF BEFERENCE MATERIAL FOR FUTURE READING 

* Eduealional Ptyduilogil- E. L. Homdike. 

(A very rdiable book on psychology.) 
** Voeatioiud Ptydujlogy. H. L. HoUingswortli. 

(A very thorou^ and complete book on the application of prin- 
ciples of pQ^diology to oil vocational activities.) 
'"Abstract-MindedandMotor-Minded." W.H.Dooley. hlThtEdu- 
cation of Ihe Ne'er-Do-Wdl. 

(A distinction made between the normal boy and delinquent 
based upon ability to grasp academic subjects.) 

* Oeiutie PtyduAogy. E. A. Kirkpatrick. 

(A study of the psychology of different periods of growth.) 



D,g,t,.?<i I,, Google 



CHAPTER IX 

GENERAL METHODS OF TEACHING 

The previous chapter ahows ua that the human mmd ac- 
quires knowledge according to cert^n principles, the most 
important of which are interest and progression. Interest 
varies with the di£Ferent types of persons and at different 
periods of life- Progression means that the subject-matter 
we expect to imput must be carefully analyzed and sepa- 
rated into ideas, each one of which must be presented in the 
form fA a lesson. Each idea must be the outgrowth of the 
preceding one. 

Experience shows that there are two methods of analyzing 
the subjectrmatter: first, presenting the subject in complete 
units, and secondly, by considering parts of eadi unit sepa- 
rately. To illustrate: in teaching arithmetic the traditional 
arrangement was to present each unit completely, such as 
addition, before beginning the next unit, subtraction. The 
second was to present the addition of small numbers, then 
the subtraction, followed by the multiplication and division 
of small numbers. Then to return and consider the addi- 
tion, subtraction, multiphcation, and division of more diffi- 
cult numbers. The first method is called the "unit" 
method and the second the "spiral" method. Tlie unit 
method is part of the logical method of teaching, while the 
spiral method is based on the psycholc^cal method, that a 
learner can grasp the simple parts of a number of units of a 
subject more easily than the more difficult parts of any 
particular unit. 

In teaching we should select the most economical and 
effective methods of conveying the information and skill or 
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in presenting a subject. There are general methods and 
special methods of teaching. Experienced teachers usually 
divide the general method of teaching into five distinct steps: 
Preparation, Presentation, Application, Generalization, and 
Recitation ot Inspection. 

Preparation is the skillful mann^ in which a teacher finds 
out from the pupils what they already know on the subject. 
This is usually done by asking questions and recalling to the 
minds of pupils past experiences on this subject. Then 
show tlie value of more information and ideas on the subject 
by offering incentives. The mind is then eager for the new 
ideas that aie to be grafted on the old ones. Present the 
additional information in an interestmg manner. This step 
is called "presentation." The pupils should then be obliged 
to apply the new ideas in the class so that the teacher may 
see that they understand each step, "application." This 
work includes constant repetition called "driU." "Gener- 
alization" is the next st^ and includes the asfdmilation of 
the new and the old ideas so tliat deductions may be made. 
After the pupil has been tau^t and drilled, it is the aim of 
the next step, "recitation" or "inspection," to see that the 
pupil really understands the new ideas. This is done by 
written or oral examination or test, or by examination of 
the finished product in the shop. 

The extent to which transfer of trying or knowledge of 
one subject to another depends upon tiie organization of the 
course of study or the subject and upon the method of pre- 
senting the subject. A subject may be presented in such a 
way as to become an isolated group of principles, and arouse 
only a minimum of ideas in the pupil's mind. On the other 
hand, the same subject may be presented by other methods 
so as to arouse a great many ideas in the student's mind, and 
become part of his whole thinking. We may say then that 
the extent to which a pupil generalizes his training in a sub- 
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ject is a measure of the degree to which he has secured from 
the subject the hif^est form <^ training. 

Instractors in teaching use different means of impart- 
ing information, such as lectutes and demonstrations, use 
of textbooks, oral teaching, the laboratory, and objective 
methods. The lecture and demonstration method acts on 
the piindple that the teacher should tell the pupil every- 
tbiag, and that he should not find out anything for himself. 
The disadvantages of this method are that the student may 
hear or see, but not understand; he does not team how to 
Uunk, discover, or develop the means of attacking a prob- 
lem, to know how to get facts and other facts out tA them. 
Despite the many disadvantages of the lecture and demon- 
stration method, which applies mostly to technical subjects, 
a great deal <rf information, particularly of general educa- 
tion, may be and is imparted effectively through this 
method. 

Moat of the teaching carried on in school is through the 
assistance of specially prepared books for pupils, called 
"textbooks." This method of teaching was first introduced 
to secure uniform methods of teaching and to assist poorly 
equipped instructors. Instruction through books has the 
advantage that each pupil can think at his own rate, get the 
facts over and over again as he needs, and then test himself 
point by point and make note of his difiSculties, wluch are to 
be explained by the teacher. Book teaching is very valuable 
to students who have the ability to get ideas from print. 
Some pupils who have the mental equipment, particularly 
the abstract-minded or scholastic type, prefer to read rather 
than listen to a story or a lecture. The motor-minded or 
practical-minded pupil prefers to hear the description from 
the teacher. Textbooks are valuable as a means of econ- 
omy of time in teaching, as facts, principles, and applica- 
Uons may be given by means of a book in one month of the 
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tenn of a course, and the r«st of the term should be spent in 
study, experimenting, and problem-solving. 

Personal teaching is largely oral The value cS oral teach- 
ing lies in the added interest due to the intonation, facial 
expressions, gestures, and illustrations used by the teacher. 
Oral teaching requires less effort on the part of the puiul than 
reading. It is very necessary to a cotiun age, particularly 
to the younger children. Oral teaching is very important 
in general teaching, in the art of questioning to determine 
quickly whether a student does or does not know, and also 
assists the teacher to verify the results of previous teaching. 
Dictation of a lesson requires greater effort on the part of 
the pupil than listening because the process (rf writing is 
artificial and the charactns are abstract and remote from 
the experience of the pupil. 

There ate certain elements of knowledge, particularly 
technical knowledge, that can be obtuned only by direct 
experience of real things, qualities, events, and relations. 
The method of teaching through real things is called "ob- 
jective" teaching, and may be given in different degrees; the 
actual object or thing, a model of it, a photograph of it, or a 
rough slwtcb of it. The laboratory method of teaching is a 
combination of the objective teaching with the observation 
and verification ot prindptes involved by the pupil's own 
experimentation. 

Efficiency in any subject or trade is only obtained by a 
continuous repetition called "drill." There axe two meth- 
ods of securing drill in school woric: the logkal otda and the 
pgydiological order. The logical order con«sts of presenting 
first a series of exercises consisting of definitions and uses, 
composed of the elements of the subject fcwmed by the anal- 
ysis of the complete subject The dements axe combined 
and arranged in a series according to a preconceived princi- 
ple of a teacher cr an educator who has mastered the subject 
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The advocates of the logical order believe that drills should 
be frequent and thorough, and should be continued until the 
pupU has acquired the habit. Without these frequent drills 
in the beginning, pupils may fall Into bad habits and become 
discouraged. 

The p^cholo^cal order consists of presenting concrete 
facts of the subject to the student when he is actually curious 
about the facts or has been made curious by the teacher, 
who has aroused his interest by presenting incentives for the 
study of the subject. The student makes his own analysis 
as far as possible. Skill is not aroused by this method of 
exercises so well as by the construction of some useful or 
beautiful object that the pupil desires to make. "When he 
finds that his skill is not adequate for this purpose, he may 
analyze the work and then strengthen by special ^^ercises 
the weak elements, and finally ^ipty himself again to the 
task. 

The logical method is based on a theory that learning 
naturally starts with the elements into which a subject may 
be divided or analyzed, and that these elements may be built 
up by the mind into a so-called "logical" arrangement. 
While this b the method of rearranging knowledge in a 
scholar's mind after he has mastered the subject, it is cer- 
t^nly not the method by vbich a be^nner or a learner 
arranges knowledge. 

A great many people, particularly some prominent educa- 
tors, object to the haphazard method of obtaining knowledge 
BS practiced under the apprenticeship ^stem and the home 
of old. The educator may say that it is not the economical 
method of learning. Be fails to see that this natural method 
is not haphazard at all, but follows the mental growth of the 
pupil. Effort is obtained from the student as in the lo^cal 
method, but it is obtained through a motive which a child 
must see in order to be interested. The experience of suc- 
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cessful men ^o have been trained by the old apprenticediip 
tg'stem shows that this method gives a disciphne that is 
deeper and more permanent than that obtained by other 
methods which have no relation to the person's self-devel- 
opment. 

The attention paid to a subject — that is, the amount of 
mental activity involved — varies with the interest taken in 
a subject. The extent to which a person can be influenced 
by deferred or remote motives depends upon the period of 
growth of an individual and the type of the person. Motor- 
mioded individuals are inclined to demand immediate re- 
turns : tiierefore, it is very important that this type of person 
should not be given considerable educational work (drills) of 
a drudgery nature in the beginning. Drill work should be 
provided just before it is necessary to have it. The interest 
or motivation of the present work is sufficient to carry the 
pupil over the preliminary drill. 

Every instructor should carefully determine by experi- 
ment the amount of drill necessary for the proper acquisi- 
tion of a habit. This amount is often called the "optimum" 
to distinguish from the least (minimum), or the greatest 
amount (maximum). Less than ihe optimum leaves the 
habit insecure and of little use. Greater than the optimum 
is a waste of time and effort. To illustrate: if you desire to 
teach a boy to make a wood joint, he should be drilled in 
making projects involving joints until he makes a satisfac- 
tory one to meet commercial conditions. After he has 
reached this stage it takes many hours of practice to add a 
very small degree of impiovement. 

The traditional public school system may be compared to 
a ladder reaching from the prtnuoy school to the college. It 
has one direction, preparation for college. It is divided into 
sections called "grades" based upon the chronological age 
of the individual. Pupils are graded in schools in order, as 
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far as possible, to keep the mental and physical developmrnt 
in equilibrium. A gteat many children of the same chrono- 
logic age may safely be placed in the same grade in the 
school, up to the nxtb grade, about the age of twelve. 
About this period individual children differ from each other 
in mental and physical development to a marked degree and 
a wholesale clasaification hag proved to be inadequate. Any 
attempt to force the same course of study on all childrea 
above twelve years has caused a large percentage of retarda- 
tion. 

In the past, and in some cases to-day, the educational 
system has neglected tlie training tA the motor-minded cliild 
who has certain mental and physical qualities that are re- 
quired in industry. The course of study was l^d out to 
favor thcne of a scholastic turn of mind who would eventu- 
ally go to college. The test for promotion was a hterary one 
and the intellectual type, with his quick memory, had no 
di£Sculty in passing the promotion tests, while the motor- 
minded child, without quick memory, fails <^ promotion and 
becomes what the teacher calls a "retarded pupil." He is 
asked to repeat the grade and he soon loses interest in 
school and feels aa if he is a social outcast among the pupils. 

An earnest effort is being made to-day to make tiie ele- 
mentary- and the high-school curriculum broad enough to 
include every fundamoital mode of utilizing mind which 
society employs in the conduct of its affairs; that is, at the 
completion ot the asAh grade (dbout the age of twelve) a 
variety of courses, such as prevocational, commertnal, and 
the regular school courses, should be offered to pupils. This 
will give to every variety of mind that interest and growth 
which are necessary to power and self-confidence in doing 
the day's work. 

The teaching in our schools must also be modified radi- 
cally in order to arouse the type tA mind that will enter in- 

D,g,t,.?<i I,, Google 



GENCRAL METHODS OF TEACHING 01 

dustr; as a worker. Id order to interest the student, prob- 
lems to be studied must be made to arise in vital and natural 
ways, so that the child may recognize tlie need for all the 
school work which the teacher requires. 

Schools ^ould be so organized that ample opportunity 
may be given for studying and distributing the boya and 
girls into the particular courses of training and lines ot 
occupation where each mi^ do his best work. Tiaa has 
been desirable under vocational guidance. Opportunities 
^ould be provided for children who go to work to continue 
their education. Under a system of part-time schooling, 
as described on page 35, children will see tbe need of edu- 
cation of which they were previously unaware. Responsi- 
bility provokes thought and tbe need for more information 
and skill. 

A course of study in the elementary schools should be 
sufficiently liberal to give the teacher opportunities for ac- 
curate inferences as to the industrial activity of the pupil. 

There are five possible means of discovering the physical 
and mental qualities of a person for a suitable work: 

1. General observa^n and recommendations. 
S. Written exammationa. 
8. TryingHiut procesa. 

4. Controlled psychological tests. 

5. Inf^«nce frtnn school work. 

Most appUcanta are engaged for porations in the trades 
and business, often on interviews supplemented by letters 
ot recommendation. A number of emfJoyers look for a 
letter from the teacher or principal of the last school at- 
tended. The teacher, without any knowledge of the re- 
quirements for the occupation, is liable to place the aca- 
demics above that of his mechanical ability, and recommend 
the type least suited for the work. This shows how impor- 
tant it is for the public school to know how to measure the 
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ability of a pupil. To lecommeod a pupO for a position, we 
must know the pupil and the requirements <tf the position. 

When a young man leaves school to^y, he looks for a 
position and is usually governed by the following conditions 
in selecting his occupation; initial high wage, his father's 
occupation, easy working conditions, and tiie nearness of 
the place ci business to his home. He deures immediate 
rather than deferred returns. His parents fail to call to hia 
attention the fact that positions that provide steady work, 
with a gradual increase of salary, seldom give a high initial 
wage. 

The exanunation noetbod is a tedious process and fails 
to give a true test of the person's ability. 

The trying-out process of testing the ability of a pupil is 
an expensive method both to the pupil and to the manu- 
facturer. 

The psycholf^cal tests are in the experimental stage and 
have not reached the point where the average employer can 
perform the tests. It usually requires the experience of an 
^pert 

The records of each pupil in school should give an index 
of the kind of work he is best adapted to pursue. To illus- 
trate : Pupils with some artbtic ability will display this talent 
in the fine art work that is carried on in tiie industrial arts, 
hand-work and drawing. There are very few pupils ^ted 
with this talent, and it is very necessary that pupils should 
know before they leave school wbether they possess this 
talent or not, the occupations that require it, and the oppor- 
tmiities provided for the development of the same. There 
are certtun positions in the designing department of jewelery 
manufacturers, furniture manufacturers, cloth manufacture 
ers, etc., that require this talent. Pupils may enter these 
trades and industries and work up to hold responsible 
positions. 
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There are certain characterisUcs tliat are necessary in 
every-day living for every mechanical occupafioD, and these 
are health, strength, and character. Boys of Uiis type are 
usually found among the children of the fanuUes <^ the 
mechanical class. Boys of slight build should not be en- 
couraged to go into manual occupations. 

The craftsmen and skilled workmen should be recruited 
from the strong, healthy boys who show considerable ability 
in doing accurate work with tJie fingers and hands. This 
ability comes only after long experience and constant prac- 
tice. 

Vocational guidance may be imparted by the following 



Selected readings showing: 

Economic activities. 

Qualities demanded in various occupations. 
Systematic reading and studj' of prepared pamphlets. 
Individual or group conferences of pupils and teachers. 
Systematic study of young people: 

Physical make-up. 

Intellectual make-up. 
Prevocational training. 

Systematic study of various economic lines of employment. 

Maintenance of employment agencies. 

QUESTIONS FOE DBCDSSION 
t. What cAect ha* industrial educatioii on goienJ roetboda of instmo- 

C Ib the ipiial ayatem of preaenting a iubject uaed in high sdioolB and 

coUegeaP 
S. Some pupils woidd like to have the teacher do all the talking in dan. 

Why? 

4. How would you preaent the nibject of decimals? 

5. Give tlie outlinea of a kaaoD plan on elementary Mience, properties 
of matter. 

6. Haa the kcture method of presenting a subject a place in the ele- 
mentary school? 

7. A large corporation provides lectures on popular nbjecta for working 
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people. I« this education? If to uudet whicb cUm would joa cU>- 

■ify thu educftUoD? Why? 
8. A college grade industrial Bchool offen a coune id En^ish UteratuT« 

for mechaukal engineen. Wliat type of education doea tliis nibject 

represent? 
0. Children in the primaty tcboola ai« taught hand-weaviiig. What 

type of education would you consider this subject under? 

10. A boy of twelve (in a mill town) carriea hia father's dinner every day. 
While wuting for his father he leea the weavers at work and acquires 
a knowledge of weaving. Is thia formal or informal education? V/hy? 

11. Leamingtoieadanevrspaperiswhatkindof education? 

li. What are the two great prindptes ot teaching that underlie induibial 

work? 
13. Interest depends upon what factors? 
It. Do the so-called "general studies" in liberal education constitute 

a truning in mental development of sufficient importance to be given 

in an industrial school? 
15. Does the dose application to practice and theory required in the 

training of a general electrician develop general intellectual powers 

as attention, concentration, order, etc.? 
IS. Are there any strong mterests that may be aroused by induatrial 

studies which are frequently left inactive in general education? 
17. Explain why boys are not wanted in the highly skilled trades until 

th^ are at least sixteen years of age. 
IS. Is it more difficult to huidle boys in the aeventh and ei^tlt grades 

than in the fifth and sixth gradesP Why? 
IS. Which is more important, progression or interest? 
!0. Which is more efficient, individual or dassroom iostructionF Why? 

21. Is it effective teaching to place a few illiterate. non-En^isb-speaking 
pupils of twdve years of age with the first and second grade pupils? 
Why? 

22. Children in the Iowa grades are taught hy otqective twu-liipg more 
than those m the middle and upper grades. Why? 

83. Illustrate the diffetence between tbe spiral and unit mstbod in teaeb- 
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CHAPTER X 

GENERAI METHODS FOR TEACHING IN INDTJSTBIAL 

EDUCATION 

Ir we examine the successful engineer, mechanic, etc., we 
shall find tliat his knowledge consists roughly of three parts: 
the skill or manipulative phase, the related teclmicfd infor- 
mation that goes with the manipulative work, and a knowl- 
edge that promotes industrial ideak and general intelligence. 
To illustrate: the successful mechanical engineer has ^dll in 
running or operating medianlcal plants and machines, a 
knowledge ot parts trf mathematics, physics, chemistry, and 
drawing idiich are the foundation stones of the practice, in 
addition to good intelligence and high ideals of his profes- 
sion. The same may be applied to a house carpenter who 
has a large amount of skill in house construction and repair- 
ing; suffident practical knowledge of such parts of mathe- 
matics, drawing, and science as to do his work intelligently. 

A course of study or training in industrial education may 
be divided for purposes of instruction into three parts, the 
skill or manipulative phase, the related technical or theo- 
retical information that goes with manipulative work, and 
the group of studies that are designed to promote industrial 
ideals and general intelligence. To illustrate: to teach a 
student to be a house carpenter means that he will receive a 
large amount of practice in house construction and rq>airing, 
also a study of such parts of mathematics, drawing, and 
science as a well-trained carpenter should know. In addi- 
tion tiie student should be taught the hbtory of the wood- 
working trades, distribution of occupations in this trad^ 
and the special hy^ene for wood-work«rs. A program for 
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general intelligetice in English, history, and civics should be 
provided. The amount of time devoted to the group of 
studies for general education should not be over twenty per 
cent of tiie total time allotment. 

The manipulative skill in an industrial school must include 
training in the practical operations of that trade as carried 
on in a commerdal shop. This may include, in tiie case of 
the general carpenter, manufacture of salable products, 
manufacture of school equipment and rq>airs on the build- 
ing, etc., called "productive" work. As far as possible the 
school should manufacture articles tiiat can be sold or used 
— commercial value. In this way it is possible, in addition 
to the profit from the sales, for a pupil to get the habit of 
making a commercial product that can be compared in both 
quality and quantity to the regular commercial product, 
and thus to arouse an additional interest on the part of the 
pupil. Non-productive practical work includes all work 
that cannot be put to practical use. 

Every subject has two educational values, the practical 
and the theoretical. The practical value of a subject is ac- 
quired for a definite purpose. The ideal of the practical is 
personal e£Sciency, and the ideal of the theoretical is per- 
sonal accomplishment or culture. The learning of mathe- 
matics, science, and drawing, as separate theoretical or ab- 
stract subjects, does not contribute to industrial education. 
It is the practical side of these subjects — that is, tiie 
correlation with practical work — that ^ves industrial effi- 
dency. On the other hand, industrial education contrib- 
utes some general education as a by-product. To illus- 
trate: industrial training for a machinist includes a knowl- 
edge of metals, which involves some principles of chemistry, 
and shop practice, such as lubrication, speeds, etc., which 
involves principles of physics. In this way an industrial 
course for machinists gives an insight into the applications 

D,g,t,.?<i I,, Google 



SB n^USTRIAL EDUCATION 

of principles ot science. In addition, industrial education 
contributes to mental learning, on account of the dose appli- 
cation to practice and tiieoiy, which tends to develop such 
intellectual powers as attention, concentration, order, etc. 

The college grade school originally taught by means of 
lectures, textbooks, and demonstrations. As time went on, 
it was found that it was difficult for students to grasp tech- 
nical knowledge from lectures and the printed page. De- 
spite the fact that the student was interested in technical 
subjects and saw the importance of them, it was impossible 
to grasp the principles clearly. The laboratory method was 
then introduced. 

llie type of boy that is going to do the best work in a col- 
lege grade school of technology is one that has the power to 
deal with applied science, mathematics, mechanism in the 
abstract. Some boys must have experience in order to un- 
derstand the things, and cannot detd with the abstract 
problems in mathematics, science, etc., as easUy as the 
purely abstract-minded boy. Thb type of boy is handi- 
capped and therefore is at a disadvantage in pursuing this 
theoretical course. The schoob of technology desire prac- 
, tically the same type of mind as the colleges, and the newer 
schools of technology follow the courses of study <A the older 
institutions, with the approval of the alumni. 

The two Russian schools of technology, one at Mos- 
cow, the Imperial Technical School, and the Institute at 
Fetrograd, made valuable contributions to methods of 
teaching. They combined textbooks, lectures, and labora- 
tory and shop practice. The work in laboratory and shop 
consisted of exercises in order to familiarize pupils with con- 
struction, use and nature of materials. Continental Euro- 
pean schools have hesitated about adopting the Russian 
plan, but the United States and En^and have adopted it 
with much success in the schools of technology. The Cod- 
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tanental European en^eer b a technically trained scientist, 
and finds positions as designer, draftsman, and computer; 
therefore the school provides theoretical instruction for five 
or six years before going out into practical work; althoi^ 
at present a certun amount of shop practice is required 
before graduation. 

While the instruction in the college and secondary evening 
technical schoob follows somewhat the methods and con- 
tent of the day courses, this does not apply to the elementary 
evening industrial courses. The type of pupil that attends 
the hi^er grades of evening technical classes is of a highly 
sdected group, md has the interest and mental equipment 
to study a subject ^stematically and continuously for three, 
four, OT five years. This is not true of the ordinary worker, 
as for example one who attends an evening trade school, with 
a poor general education and an intense^ practical aim. 
They are unwilling to study systematically an entire subject, 
such as might be expected ^m children in a day school. 

Both the inductive and deductive methods are used exten- 
uvely in industrial schools. In the college grade or techni- 
cal high school the general method of teaching shop practice 
is the deductive method; that is, from general principle to 
definite practice, or, as it is sometimes expressed, from the 
"how" to "why." To illustrate: a student in electrical 
en^neering in a school oi technology would begin his train- 
ing by a theoretical discussion of the principles in science, 
mathematics, and drawing underlying the machine or job. 
LatCT in the course he would receive shop practice which 
would involve the principles he has studied in the abstract. 

While there may be some justification for the so-called 
"abstract" and "logical" methods, supplemented by ob- 
jective teaching, in higher technical schools, where the 
students are matured and possess considerable power of 
abstraction and linguistic ability, experience has shown that 
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it U a very inefficient method for the motor-minded pupils 
from whom tradesmen and industrial workers are recruited. 

The characteristics of the motor-minded boy are quite 
different from those of the abstract-minded boy who has 
profited to a large degree by general education. Motor- 
minded children usually have considerable physical activity, 
which shows itself in both "constructivenesa " and "deatnic- 
tiveness," real desire to build things and to pull objects 
apart, to see how they wcwk. Th^ cannot sit still, and 
desire to move and handle the objects for the love of action. 

The general mental activity of this type of boy leads him 
to "imitate"; the desire to do what older and experienced 
men do. Another instinct that is well developed b curiosity. 
The feeling to know what is "being done" and "how it is 
done" and "how it works" are valuable as a meaOs of pro- 
ducing interest. While the interest may not always be 
sustained, it is of sufficient temporary character to be of 
value. It is surprising the amount of unorganized knowl- 
edge accumulated in every-day industrial life through 
curiosity. 

> The motoi^minded boy is very easily discouraged if ^vea 
a too difficult task. He iuimediately loses interest Since 
confidence in one's abihty to do a job is a very important 
factor in developing int^est, it is very necessary to grade 
all work given to him in a progressive form of simple steps, 
so that one step is apperceived out of the preceding one, 
and that no step is too difficult Then each success means 
greater confidence. 

In addition he has an intensely practical, selfish mind. 
He is not able to think in deferred values; he desires knowl- 
edge and information that has immediate value to himself 
alone, and is not wiUing to study a subject systematically 
in the hope that it may be of value at some future date. 

Therefore, in instructing this type of boy in industrial 
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subjects, it ia absolutely necesi&i^'ttrat^e'tflsmK^cJri'be 
adapted to his needs. AU instruction must center around 
his selfish aim. In order to secure his interest it is necessary 
to arouse a feeling on the part (tf the pupil that the subject 
he is about to study will assist him in some way in somethii^ 
he wishes to do. No task must be beyond the ability of 
the pupil, so as to develop his self-confidence. Afto- the 
task has been completed, some means of praise should be 
provided. This may be done by word of pruse from a 
superior officer, by mark, or a roll of honor, or a prize. 

Since the power of abstractJon is not very great, it is im- 
portant that all instrucUoD should be concrete and objective. 
Concrete teaching usually gives immediate and not deferred 
value. Another value of concrete instruction over abstract 
or book instruction is that the former may be made into 
units, as simple #8 desired. This is not true in the case <^ 
book knowledge. Concrete instruction leads to seIf-K»nfi- 
dence. The inductive method is one of the most effective 
means of teaching the average mechanic apprentice. The 
apprentice has conuderable shop practice and wondws why 
he performs certain work, and the next time be attends class 
he usually asks the shop instructor the reason. 

The average apprentice or pupil in an industrial school 
represents the same degree of intelligence as that of the mass 
of the population. A study of his characteristics will show 
that he is intensely selfish. You must study him in order to 
secure the best methods of teaching or presenting a subject 
to him. The first step is to secure his attention; second, to 
maintain his attention until you have devdoped interest; 
third, to develop the interest to a point where it results in 
action; and fourth, the teacher must guide this action into 
desired (efficient) results. The industrial school instructor 
succeeds in the same degree as he applies successfully the 
above methods to teaching. 
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'•Ebe*'b:Alitiuig' l^seoni in* industrial work may be divided 
into two methods: the information method for teaching 
shop-work and the development method for teaching trade 
technical work such as industrial science. The lesson may 
be presented according to the following steps: preparation, 
presentation, application, testing, and generalizatioD. In 
teaching shop-work the first step, preparation, should in- 
clude a direct review or statement of the aim by the teacher. 
The second step should include a demonstration, lecture, or 
illustration, or a continuation of the subject by the instruc- 
tor. The third step, application, should apply the method, 
and the pupil follows it in doing the thing taught. The next 
step, testing, should be a test of the pupil's ability, which is 
usually given in the shop by assigning him a piece of work, 
or a recitation or examination (written or otal). The last 
step, generalization, leads the pupil, under the direction of 
the teacher, to generalize and to apply the lesson to many 
situations which are not similar. This step may not always 
be required. It depends on the advancement of the pupil. 
It is usually omitted in dementary work. 

The first step in the devdt^ment method includes brief 
questions or "key-words" to recall to Uie pupil's mind all 
information on the subject, that the new ideas may be 
"tacked" on to the old. Step two includes the experiment, 
demonstration, illustration, or combination. The applica- 
tion step allows the pupil to work out his own method and to 
follow it in doing the work taught. The next st€^ b a direct 
test of the lesson on the job, or recitation or examination. 

Since this type of boy is not naturally interested in the 
academic work related to his trade, the problem of present- 
ing the academic subjects is a difficult one. The interest in 
academic work may be aroused by correlating these subjects 
with the practical work. To illustrate: every project, or in 
fact all shop-work, involves some principles <d English, 
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mathematics, and science. After tJie-Bo^' lias .wolrlc^OQ-s 
machine, there is a natural curiosity to know something 
about it. It is then time to explain tlie principles of science 
in terms <A the daily experiences of tlie boy on the machine. 
The same ia true in r^ard to mathematics. A written k- 
popt on the work of the day would be the basis of the English 
lesson. In this manner an incentive is offered to the boy 
which creates an interest for the study of EngUsh, mathe- 
matics, science, and history.* 

Thb method of teaching, practice and thinking about tlw 
practice, is the way a great many young people, who have 
had difScuIty in mastering abstract principles and themes 
as tau^t by tlie old book ntethod of memorizing, have 
been able to grasp them: not only to grasp them, but to 
retain bnd comprehend them. The practice should always 
precede the theory, and the two should be intimately asso- 
ciated together so that both constitute an approach and'a 
ronforcement. 

The old-fashioned schoolmaster has been teaching the 
motor-minded child during adolescence on the logical basis, 
on the assumption that he could grasp the principles of 
drawing, pure mathematics, and pure science before the ^>- 
plication. This was due to the fact that tiie mechanical arts 
and scientific subjects were taught after the methods of the 
colleges and professional schools, where pupils were abstract- 
minded and could be taught on logical lines. Hiere may 
be some justification tor abstract teaching, particularly the 
theory before the application, in the college and professional 
school, but there is absolutely none in vocational and pie- 
vocational schools which are preparing the motor-minded 
child tor some specific vocation. 

In fact technical schools of every type, including the col- 
leges, are b^inniog to recognize that practice and thinl"T'g 
> See p^ct IM, 106. 
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aEiaufe' tte pracilc^' in vny given calling, most be closely 

related. Forty years ago the best medical schoob provided 
courses in lectures supplemented by demonstrations by the 
teacher. Hie student performed little if any practical work 
in anatmny. To-day medical schools have laborabnies, 
hospitals, and dispensary vork to introduce the begin- 
nings of practical experience. The same holds true tar 
training in engineering schools, nautical schools, agricultural 
colleges, etc. 

One c^ the most difficult problems in a vocational school 
is the question of discipline. The average teacher tUnks his 
success depends upon a ri^d organization with many rules. 
A successful industrial school is one that can trun boys effi- 
ciently. In order to do this it is necessary to have an o^ 
ganization and some rules. Discipline is a means to an end. 
Ilie success ot the organization depends upon every pupil 
conforming to the rules and customs of the school. 

The usual type of boy in an industrial school is inclined to 
do things in his own way and to question authority. There- 
fore the principal and teachers must have the ability to deal 
with this type of boy, to get abng with him, and to win his 
confidence and respect. Then through kindness but firm- 
nesa, the b<^ must be tau^t that habits of obedience must 
be formed. It may be mechanical at first, but it will become 
natural by ei:paience and education. The pupil must be 
dealt with in such a way as to strengthen his character. 
Eveiy case of discipline in a school is an individual problem, 
and must be settied as such through the cooperation of 
home, school, and the teacher, always remembering to 
strei^then the boy's character. 

A skilled workman is the result of not only shop skill, but 
trade intelligence. He must not only know what he is to do, 
and how he should do it, but why be should do it. Why he 
is to do it involves a knowledge of the prinnples of English, 
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matlieiDatics, the science and drawing that are the founda- 
tion stones of the trade, and which are often called the re- 
lated knowledge of the trade. 

The aim of the course and the type of pupil both dominate 
to a large degree the course of study. The course for a 
skilled tradesman would be different from a course for a 
helper in the same trade. The same is true in regard to an 
industrial course in a collie grade school of technology and 
in a trade school, lite average type of pupil in a trade 
school may be described as follows: 

a. Limited general education (average seventh grade). 

b. Practical mind. 

c. Dislike of regular school methods. 

d. Must be aroused through greatest interest (his trade). 

e. Looks for immediate returns in education. 
/. Thinks only in one-step reasoning. 

The methods <rf teaching must appeal to the type of hay. 

1. Objective teadiiog. 

a. An actual shop experience. 

b. The object itself; or, 

c. A model; or, 

d. Lantern slide; or, 

e. Picture; or, 

f. Diagram. 

2. One-step reasoning. 

a. Series of questions, or |iroblems in mathematics, -' 
sciences, etc., bajsed on shop experience, etc. 

b. Discussion of questions and problems. 

e. Answers writt^ in a book with sketches, f 
d. Individual teaching. 

Evening classes in industrial subjects repres^it one of the 
most effective systems of training those already at work. 
The most ambitious workers in every industry desire to ob- 
tain a practical education that will advance them in their 
vocations. The extraordinary success of the correspondence 
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school in lai^ cities ia another indication of the desire of 
many workmen to improve themselves in their general voca- 
tions. Over sixteen hundred students were enrolled in these 
schools from one city of one hundred thousand inhabitants. 
The disadvantages of instruction by correspondence are 
many, but such instruction is better than none at alL There 
are thousands of men in every community intellectually in- 
capable of benefiting by this course. Not more than three 
in one hundred complete their course; in fact the Interna- 
tional Correspondence School admitted, in an article pub- 
lished a few years ago in the Amencan Machinist, that but 
S.6 per cent of their students have been awarded a certificate 
or diploma. The vast majority of men enrolling are soon 
discouraged and frequently lose faith in their work. 

Evening industrial classes, in order to be most effective 
for the average worker, must be planned and organized on 
different lines from the day technical classes. The type of 
student attending evening trade classes, after a hard day's 
work, has an intensely practical aim in view, and b unwilling 
to study systematically an entire subject, as might be ex- 
pected from young people in a day school, lliey demand 
that the instruction shall lead directly to the specific things 
they want to know. If they are obliged to spend a month 
or more on preliminary work, the value of which they do not 
know, th^ will soon become discouraged and leave. 

Then again, mechanics and other tradesmen, who may, 
perhaps, have some reputation in their trades, and who wish 
to perfect themselves in certain technical lines, do not wish 
to be grouped with younger persons, feeling that such per^ 
sons, having recentiy come from the public schools, are bet- 
ter able to answer questions, use better English, and appear 
to better advantage. In other words, adults are often sensi- 
tive about the comparisons which the younger members of 
the class are apt to make at their expense. 
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Every worker attends an evening technical class to satisfy 
a d^nite need. To illustrate: a young apprentice in a 
machine-shop finds difficulty in reading a blue-print. Htil 
enrolls in an evening drawing school to meet this need. The/ 
teacher is a mechanical draftsman, and he thinks the bes^ 
way to know how to read a blue-print is to be able to mak^ 
one. The young pupil la taught lettering, bow to drai| 
straight and curved lines, and to make simple drawing:^ 
The student's fingers are hardened from roiif^ work and h0 
finds it difficult to manipulate the fine drawing instrumentsi. 
During all of this time he is receiving, in his daily work, the 
same reprimands, and is therefore debating in his owit 
mind the value of the drawing course. It is undoubtedly 
true that the drawing course outlined by Has teacher is a 
valuable one for teaching mechanical drawing to those whd 
are to become draftsmen, but the average apprentice ma- 
chinist, such as this young man, does not see the direct appli- 
cation of this instruction to his daily need. He enrolled in 
the drawing class for a definite purpose. To be sure, it was 
a narrow one, but, nevertheless, it had economic value to 
him. The training in mechanical drawing which a mar 
chinist needs is not the same as that of a draftsman. This 
young man shows that he needs a course in blue-print read- 
ing and in arithmetic for machinists. 

Evening school instmctioa in technical classes should 
be divided into small unit courses so as to satisfy a definite 
need. Just what unit courses should be offered in a school 
may be determined by allowing one whole week for prelim- 
inaiy registration, that every worker may attend and talk 
over the educational needs of the different industries. 

Instructors in evening industrial classes should be practi- 
cal men and women, with considerable trade experience. 
Considerable shop practice should be used in applying the 
principles underlying the trade. The actual blue-prints, 
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shop problems, and methods should be used in this coarse. 
Subjects tb&t do not find continual application in the trade 
should be given in the advanced rather than in ihe elemen- 
tary course. The instruction in the various branches of 
mathematics should be adapted to meet the needs of the 
machinist, the plumber, and the car[>enter. The terms used 
in the schoolroom should be expressed in the language of the 
shop and the mill. 

All technical students should be classified, as far as po^ 
sible, into classes according to their trades; for example, a 
class in arithmetic for engineers and a separate class in the 
same subject for boiler firemen. Again, the textile de^gn- 
ers should have a class in arithmetic, called "cloth calcula- 
tions." This idea carries out Uie plan of the old trade guild 
of a few centuries ago. Each guild was formed for the pur- 
pose of social intercourse and mental stimulus. Each trade 
had its own guild. The daUy trade experiences of each 
member became the property of all members. Discussions 
relating to the practices of their chos^i trade occupied their 
attention. So to-day workmen have common interests. 
When evening students are grouped according to their occu- 
pations they have an opportunity to talk over their interests. 
The teacher should act as a leader, draw from the students 
discussions of their trade experiences, and through the ex- 
pression of these various opinions solve the problems. It 
may be difficult to get students to recite and express them- 
selves at the blackboard, but a free discussion of the point 
at issue makes the student lose his self-consciousness, and 
before he is aware of what he is doing, he is at the board 
illustrating his particular method of solution. Of course 
such discussions should be under the wise guidance of the 
teacher. 

Trade training for helpers and semi-skilled workmen is 
more intensive than that provided for the skilled mechanic. 
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Here are two reasona why this ia true; first, the training 
necessary for ttje helper and semi-skilled worker is very 
Umited, and requires practice in one or two operations only, 
as chipping and caJking; secondly, these workers have in- 
tensely practical aims and desire a type of simple instruction 
bearing directly on their work, and they are not willing to 
study systematically the related branches of their occupa- 
tions. 

Courses for helpers vary from a week to uz weeks in 
length, and consist of seven hours' practical trade instruc- 
tion and a one hour talk, by the shop instructor, who is a 
skilled mechanic. In order to reduce the cost of instruction, 
the pupils usually practice together under the immediate 
direction at the shop instructor. For example, in teaching 
bouse carpenters to calk wooden boats a model frame with 
cracks is builL The carpenters practice, day after day, calk- 
ing tile seams, until they are able to do the work satisfac- 
torily. The talk by the instructor consists of descriptions 
of tools, how to avoid the difficulties encountered, and the 
reading of a blue-print. 

The method of imparting instruction to these men b best 
given through the question-and-answer form. Sheets may 
be prepared with the questions and answers on them and 
each helper given a sheet to read over. While this method 
of teaching has not the approval of the general educator, for 
many reasons it is the time-tried successful method of all 
short-term trade courses. It is the most effective method 
for this type of worker, and should be encouraged among 
short unit courses for helpers and the semi-skilled workers. 
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LESsrat Sheets on Intensive ToAiNiNa in Steam 

Enqineebinq fob Enginbebs 
qoesnonb and answebs 

Q. H you were called on to take charge of a plant, what would 
be your first duty? 

A. To ascertain the exact condition of the boiler and al! its 
attachments (safety-valve, steam-gauge, pump, injector), and the 
engine. 

Q. How often would you blow oft and clean your boflera if you 
had ordinary water to use? 

A. Once a month. 

Q. What steam pressure will be allowed on a boiler fiffy inches 
in diameter, three-eighths of an inch thick, 60,000 T^., one-sixth 
of tensile strength factor of safety? 

A. One sixth of tensile strength of plate multiplied by tliicknesB 
of plate, divided by one half of the diameter of the boiler, gives safe 
working pressure. 

Q. How much heating surface is allowed per borse-power by 
builders of boUers? 

A. Twelve to fifteen feet for tubular and flue boilers. 

Q. How do you estimate the strength of a boiler? 

A. By its diameter aad thickness of metal. 

Q. Which is the better, single or double riveting? 

A. Double riveting is from sixteen to twenty per cent stronger 
than single. 

Q. How much grate surface do boiler-makers allow per horse- 
power? 

A> About two thirds of a square foot. 

QUESTIONS FOB DISCUSSION 

1. Some instructors in wood-working trade dswcs frequently be^ with 
exercisea intended to teach the boy the fundameDtal principles of con< 
stnictlon. ExpUin ibe advantages and disadvantages of such » 

2. Eiplun why some mechanics like the so-called "catechinn method,* 
question and answer. Does each question involve much more than a 
ung)e-elep reasoning? 

8. Whidi is the easier to learn, bow to nm a lathe, ta the mechamcal 
{oindpks underlying its working ? 
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4. A Buperintendeat of af^woiticea in a machiDe-abop makei a practice 
of writing ptnonal letteri to appientices if they do good woA, and « 
letter to tbeii parents if the wch^ is poor. Is this a good practice? 
WhyP 

fi. Ib it possible to deviM a prognm of ioduitriaJ education that would 
tiun all-round practical tradesmen? 

6. A number of prominent ♦"^"■"■l educatois contend that to-d^ then 
are certain studies and piactice> that serve as a basis'foc geucial 
Industrie training. What is the objection to such a plan? 

7. What arguments may be offered for urging a systematic industrial 
education in some trade requiring various operations, over a form c^ 
training involving a seiiea of spedal operations found in a highly qie- 



8. Visit an industrial school and note the difference in Mm, method, and 

type of pupil from that of the regular high sdtool. 
0. To what dtent and under what conditions do the results in practical 

experience in general — that is. ildll, knowledge, appredatioD, and 

ideals in one trade — constitute an advaotage fw entrance into 

another trade? 

10. Does the experience of a weD-trained machinist benefit him in any 
way when training to be a house carpenter? 

11. To what extent does the general experience of a fanner's boy assiit 
him when training to be a madiinist? 

IS. Visit a number of different industries and trade*, and notice the dif- 
ference in physical development, ability to explain, etc., between the 
clerks (office help) and mechaoics, highly skilled mechanics, bdpen^ 
etc. Classify them as "motor--minded" or "book-minded." 

18. Explain the psydiological reason why (a) a pupil who has learned to 
run a speed lathe will learn how to run an engine lathe more quiddy 
than a pupil without any knowledge of either machine; (b) a pattern- 
maker's a|:iprentice who has made a virit to the foundry and observed 
the work will leam how to "draw" a pattern more quickly than a boy 
who drives a grocery wagon ; (c) a boy who has done some tainting at 
home on a hand-press will understand the operation of a power-press 
better than a boy who has worked at wood-woridng; (<Q a boal>-bu)lder 
will leam house carpentry quicker than a coppersmith. 

14. Is it necessary for a pupil to have developed an industrial aim, desre 
to leam a trade, before entering an industrial school? 

15. Why is it important that an industrial school should imitate industry 
as far as passible? 

16. Is the college grade industrial school student usually as interested in 
the theoretical discussion of a madune as be is in numing the mactuDB? 
Why? 
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LIST OF HEFEBENCES FOB FDTDRB BEADING 

■ The Iiutuelor, lie Man and tke Job. Chttka B. Allen. 

(A splendid duciudon of metiuMls that ma^ be used in '•""'•'■■"g 
tradesmen.) 
'* PruieipUt qf SteoaJary School Iiutruetian. Charkt De Ganns. 

(Splendid discusdoD of metiiods adapted for the odokacent) 
"Methadi <^ Ttaeking Induilriai Sut^eeti. Handbook qf VoeaiiotuU 
Ediuxdion. Joseph S. Tayloi. 

(Short discussion of methods.) 

* Organixitum and Method* f4 Teaehing Focatkmal Clautt, Massadin- 

•etts Boud of EdiKstioB. BuHetiD no. S. 

(A v«ry fine discusuMi on metiiods based on experience in Maaw 
chusetts.) 

* OvUiju qf Lttton*. Institute of Teacbera. Bulletin published by TTi*- 

Gonun State Board of Industrial Education. 

(LesMu nv^aA out bf induitrial adiool initructan in ^i\a- 
oonsiB-) 
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CHAPTER XI' 

METHODS OP TEACHING SHOP-WORK 
Thebe are four distinct ways in winch one may be trained 
in shop practice: first, by a mastery ot the tools and ma- 
chines of the trade; second, through developing a skill in the 
fundamental operations of thetrade; third, through a knowl- 
edge or skill of working the materials ot the trade; and fourth, 
devdoping skill in the application of the principles of metal- 
working. 

The first method is generally used in the mechanical en- 
fleering department of a college or a technical school of 
college grade. The instructor teaches the student the theo- 
retical principles on which each tool and madiine is based. 
In the machine-shop trade, it would include the theory of 
cutting-speed, principles of each hand- and power-tool, sup- 
plemented by the mathematical problems underlying the 
work. After the student has received thja instruction, sup- 
plemented by a diagram or blue-print, he is sent to the 
school shop to rec«ve training in the practice. The purpose 
of this instruction is to give the student who has the capacity 
to deal with abstract technical knowledge a training in both 
the practice and theory of machine-shop work. He is to 
use this knowledge as an expert, designer, etc., not as a 
journeyman. The shop-work is usually a series of exercises 
to illustrate a principle. The method of imparUng this in- 
struction is from general principles to definite practices in 
the shop, and gives very good results for the type of school. 
The second method has always been used effectively in 
training apprentices to be journeymen. The students are 
taught by coming in actual contact with shop conditions. 
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Id the machine-shop th^ have experience oo the different 
machines, doing actual commercial work; they see that cut- 
ting-speeds are used on certain metals, and learn how to use 
the various devices. They learn by practice the mechanical 
part* of the machine first without the theoretical principle 
involved. This method ot teaching is from definite practice 
to abstract prindple. 

The steps in teaching a lesson in shop-woric may be di- 
vided into four parts: first, getting the young apprentice 
started thinking about the new trade which he is about to 
take up, trying the mifamiliar things, presently to be im- 
parted, with the things he knows, in general arou^ng his in- 
terest and winning his confidence. This step may be called 
the "preparation." The master or skilled mechanic does 
this in many ways; by asking the learner many questions 
which lead him to think about the new work, then demon- 
strating work with toob or showing him finished work and 
explaining its nature, or by relating interesting illustrations 
drawn from the experience of tbf master or skilled mechanic. 

After the way has been prepared by leading the appren- 
tice to think about his new work, and interesting him in it, 
a simple but definite operation of the trade practice is ex- 
plained to him, and he is ^cpected to carry it out, which is 
step number two, presentation. The apprentice is next 
allowed to carry out the simple operation under actual 
commerdal conditions, the instructor superviang the work. 
Tliis step is called "application." 

The next step is testing the subject-matter ot the lesson. 
During this step various errors in teaching crop out. For 
example, attempt to teach too much at one time, failure to 
make each teaching step phun before starting on the next, 
lack of patience, tact, or interest. The instructor should 
make an attempt to find out why the student fails, and 
should then try to improve upon his own teaching. 
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Where an instructor is obliged to teach shop-work to a 
dass of fifteen or more pupils, the steps in presenting a lesson 
ftre as follows: demonstration by the teachers, practice steps 
by the pupils, and the tests given by the teachers. The dem- 
onstration includes the preliminary talk to the pupils on 
such points as the common names of tools, uses of fools, 
blue-prints, or sets of patterns, measurements or steps in 
shop practice, etc. The industrial interest in the pupil is 
sufficient to hold the attention. The practice steps should 
follow the demonstration, and should consist of one pupil 
performing the work under the direction <^ the teacher, in 
the presence of the class. The teacher should correct all 
mistakes made by the pupil and offer suggestions at the 
same time. The mistakes made by the pupil represent the 
common mistakes, and should be listed on the blackboard as 
such. This step is an economical device to save the teacher 
repeating all corrections to every pupil. The last step 
should be a test given by the teacher to the pupils. The 
teacher should follow each pupil's work and give individual 
instruction. Scrap pieces of stock, etc., may be used for 
drill purposes on certain points that the pupil fails to grasp. 
Pupils should be taught as of old on projects that have com- 
mercial value, and the instruction should be carried out in 
a commercial way. This is very necessary, for the habits 
the pupils form are the ones they will use; therefore develop 
conmiercial habits. Develop the habits of sldll in the way 
they are to be used. 

Thus we see the most effective means of producing skill is 
to secure interest (industrial); then explanation, example, 
and drill follow. Example is better than rule; imitation 
more effective than explanation. 

Many industrial teachers make a grave mistake by ex- 
plaining rather than showing to the motor-minded type of 
child. Imitation is one of the strongest instincts and should 
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be utilized to greatest advantage. The tiutractor sbould 
not insist too stron^y on a particular method. Remember 
there are various ways d performing an operation; one 
method m^ be good for some, others may profit by a 
different method. To attempt to force students to use the 
same methods is a terrible waste <rf energy to some pupils. 

One of the first questions that come before a shop instruc- 
tor in an industri^ school is. How shall I arrange my shop- 
work so as to ^ve the pupils the most efficient and economi- 
cal course? As we saw on page 25 the average mechanic 
obtains his trade in an unorganized manner, often by steal- 
ing it. Under this last method there is no question but 
that there is a terrible waste going on in trwiing mechanics. 
The most effective system of teaching a trade to those who 
are about to become journeymen is to assign to each pupil a 
series dt jobs arranged in a progressive order. The simplest 
job is one that involves the fewest elements <rf mechanical 
control r^^ardless of the number of operations. Since there 
are wmple and difficult operations in each machine, it is 
clear that the spiral and not the unit method should be 
used. In the machine-shop trade drilling on an upright 
drill, with template, ihen with jigs and fixtures, may be 
considered as a good beginning. Rough work may be givrai 
to a be^pnner, in which the operator removes consido^ble 
amount of material with leeway with regard to dimen^ons, 
such as turning down square bar stock to rough round in a 
lathe. The finidiing cuts may be pven to the advanced 
students. Compl^t work that demands considerable judg- 
ment, setting-up woric on milling machines, etc., are gen- 
erally given to the advanced students. 

In order to hold interest and ret^ a hi^ standard of 
skill, it is absolutely necessary to have the pupils work on 
real jobs having commercialized value: otherwise the shop- 
woi^ standard will be low and consist of a series of routine 
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perf onnftnces. The pupil does not have the intereat and 
lacks initiatiTe in his work under these conditions. 

The truning of students for shop practice should be care- 
fully planned so that the apprentice may receive an all- 
round shop oqierience, and not be held on any one type of 
woi^ at the expense of bis truning in other phases of work 
in his trade. This has been one of the most difficult peda- 
gogical problems in industrial schools, especially those laying 
great stress on productive work, as corporation apprentice 
schools. A shcft for teaching apprentices is usually laid out 
to do commercial work and the foremen and other leading 
men are hired on their ability for shop production. There is 
a great temptation for both the officials and mechanics to 
beep apprentices on woric that they can do to the advantage 
of the shop. Theref<»e it is absolutely necessaiy, in the in- 
terest of the fwoper training <^ the apprentice, to have a card 
made out idiowing time allotment in hours or months, in the 
different lines of work practiced in the trade. It is possible 
for the apprentice to record the time spent on each type of 
work, that he may see the progress he is making. In case 
the student is being used as a helper on highly specialized 
work, or kept too long on one class of work, he can appeal to 
the master of the trade. The officials are able to record the 
work of the boy to better advantage. 

The training of an apprentice in the shop practice of a 
trade should include, among other things, the following: 

At least one month in the tool-room hnnHHng tools under 
the direction ijt an e^>erienced hand. The student should 
be taught shop and manufacturers' names of the tools, the 
difference between the condition of tools when issued and 
their condition when returned. In this way he will become 
familiar with the defects of tools, know how to repur them, 
and to decide when tools should be discarded. 

At least one month in the stodc- or fitting-room und^ the 
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direction of a skilled mechanic, vho will teach the boy the 
names of the different kinds of stock and fitUngs. At an 
early period of courae the apprentice should perfonn the 
menial and disagreeable part of the trade requimg Uttle 
training or sldlL For at least one year the apprentice should 
be under the gmdance of the trained men so as to prq>aie 
wdl for the time when he will be thrown on his own re- 
sources. He should be truned in work that will develop 
tesponsibiHty and accuracy, care in the operation of expen- 
sive or heavy machinery. 

One month during the last year of the apprenticeship 
should be spent in the estimating departtnent to show the 
need of economical work, with regard to the cost of labor, 
time, and mat^ial. The most difficult part of the work 
should be completed during the last year. This work should 
be done entirely ttom plans and develops responsibility. 

The apprentice or student should pursue his course ac- 
cording to conditions advantageous both to the student and 
to the employer. He should first learn the names of the 
toob, then work with an experienced mechanic, and later be 
allowed to work alone under a foreman or supervisor. To 
illustrate: if it b desired to have a course for a machinist's 
apprentice, it is first necessary to detCTmine the kind of work 
and the machines necessary to do the work efficiently. The 
following represents the different kinds of work; stock-room, 
tool-cribs, forge-work, bench-work (filing), lathe practice 
(speed and engine), drill-press work, plain milUng-work, 
cylindrical grinding, surface grinding, screw madiines, 
planer and 8hiq)er, small-toot manufacturing (reamers, cut- 
ters), hardening, tempering and heat treatment, tool manu- 
facturing (jigs, fixtures), punchers and dies, general repairs, 
general manufacturing, and assembling parts. 
, The accompai^ing card shows a form that is sometimes 
used to keep a record ot the apprentice's shop experience or 
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practice. The content tA the trade practice should be divided 
into a series <^ machine, tool, and shop practices. After 
each unit of the series the number of weeks' practice nec- 
essary to make the apprentice efficient should be placed. 
For example, the series of units for an apprentice course 
in machine shop-work might consist of the following: 



On&r 


KMt^uoA 


Time in 


r»ar 


1 

2 
S 
4 




Stock-room 
Tool-crib 

Bet^woTk 

Lathes, speed and a^na 


4 
4 

4 
S 

le 

10 


E^rstyear 


7 


MiDkg. plana 


"It 




8 
9 
10 


Cylindrical grinding 

Surface grinding 
Screw inachinea 


8 
S 

la 


Seendyear 
fiOwedn 


11 


Fkncf , ahapec 


,.{» 




IC 

13 


SmaU-tool manubctiiriDg 


le 

16 


Tlivdyetf 
Mwec^ 


14 




"1" 




lA 
16 

17 
18 


Fund and dies 
General reputa 
Genera] manutactniing 


16* 
19 
10 


Fmirtliyeaf 
Min^eka 




800 week! 





A woridng week confflsts of 48 hours making 200 X 48 = 
9600 hours in the complete course. Each week a record 
should be made, on a weekly shop record sheet, of the time 
q}ent by each apprentice on the different kinds of work, 

A formal report should be made every dz months of the 
apprentice's shop-work and his related dass instruction. 
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This record should be placed on the apprentice's life card, 
which is a permanent record of the school and should be 
kept by the supervisor of apprentices. 

The apprentice shop report should include, in addition to 
work done, a mark of either very good (A), average (B), or 
unsatisfactory (C), on the foUowing chiuw^ristics, speed, 
reliability, workmanship, industry, initiative, tact, aptitude, 
analytical ability, knowledge, enthusiasm, personality, and 
decision. It would also be valuable to have a record show- 
ing in what "he exceb " or "is deficient." 

A pupil or apprentice in a vocational or an apprentice 
school should be graded according to the standards of a 
successful mechanic. To illustrate: a successful all-round 
machinist should possess the following qualifications: adapt- 
ability, speed, be able to do good work (quality), be reliable 
(conduct), and punctual (regular in reporting for work). 

A pupil or apprenUce should be rated monthly in these 
characteristics. The mark mi^ be expressed in percentages : 

Excelient 96-100 A 

Very good 90-95 B 

Good 85-90 C 

Fair 80-85 D 

Passable 70-80 E 

FaQed Below 70 F 

Lesson sheets should be prepared on machines inth the 
parts marked with numbers. The names corresponding 
to the numbers may be placed to the right. Pictures or 
illustrations on lesson sheets showing the operator tending 
the machine, may be given to the pupil. There may be 
questions on the illustration as follows: 

What is the name of this machine? 
How is the power furnished to run the machine? 
Name the parts of the machine that you can see, and tell the use 
of each part. 
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What is the name of the operotionP 
How is the stock held in the machine? 

Name the difierent attachments of the machine on the wall 
and floor? 

UlustratJona showing the pontioQ trf tools may be dis- 
played and questions asked about the use of the tools. For 
example: the following shows the poEution of a file and 
questions that may be asked. 




What is a file? 

Tor what purpose is a file used? 
How is a file made? 
Ot what metals are files made? 
What is the tang of a file? 
Name the other parts of a file- 
Why is a file sometimes curred instead of being flat? 
How should a file be grasped? 

QUESTIONS FOE DISCUSSION 

1. If an initnictar in wood-worfciiig gires exodses folknred by an appli< 
catkm of time exerdsM, in the form of production, doM this method 
constitute good shop tniaiiigf Why? 

2. Give a uiut tA instnictioa for the following tradei: boose carpentry, 
madune-flhoit work, plumtang, printing, and electrical wtnik. 

S. Give a Ust of units in machine-ihop work based on the nuit impres- 
sion; on specisl pn^reasion. 

4. The pu(»l as lOon as he enters a trade school donres to wear oreralls. 
Why? 

5. Why win an apprentice house carpenter learn to read houae plans and 
take off quantiUes of material from the plan, more so than would a 
dry-goods lalesman. 

6. Should an ^>prentioe make sddar brfwe leaming to w^ joint*? 
Why? 
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7. ApiipilbetwacnthcsgetoffonrtMfiMidnxteaidesiKstoleaniiteain 
cngmeermgi would you U«ch him to fire first or read the wftter i^amt 

B. A pattem-makcr abould know aomethmg about foimdiy woik. One 
iutructor miggested starting the pstton-makcr in the foundry; as- 
other said let him go in afta hii fint year of study. Which is ri^t, 
and why? 

0. ^qmntieea are often called igioa to know about mbjects they have 
not woAed l^M>D, but have Ken. Ii this ju«t to the qifirentke? 

10. Ajqmntices are otdiged to aik medianica the names of tools. Is thii 
a good plan? 

11. b it poniUe tor a dJlled mechanic who is teaching shop^woA in the 
•dioo] evay day, to lose the manipulative doll required in the shop 
practice? 

U. A boy is kept a definite time on eadi madiine in a macbiiK-ahop 
course. Is this good taactiing? 

IS. A t*""'«t"' and an apprentice madiinist were both admitted to an 
evening machine-shoii coutae. Whidi one mil make the greater 
progress? Why? 

U. If you were asked to teadi a group of boys how to ran a lathe, how 
would you proceed? 

U. A survey of the eristing methods of >*»«*ing shop practice in sdiocd 
and life would show the following; 

a. Under the old-fashioned apprenticeship system the skilled jour- 
neyman showed the apprentice how to do the work. 

(. The evening trade school instructor tells his pupil, who has al- 
ready received some shop training, how to do a piece of wOik. 

e. In many mechanical establishments the apprentice helps the 
dJlled mechanic, and is expected to observe bow a job is done. 

d. In short-term private trade schools with limited fadUties the 
pupil, with very littk practical eaqwrience, amply observes how a job 

e. In a Grst-daM ^iprenticeahip system, in a private corptwation, 
the ^tprentice does the job under the direction (d a shop intbcaiAor, 
who explains the reasons why. 

/. Many appraitices learn thor trade by qiplying to a shop as a 
medtanic. and perfw rn ing the woric without any direction or assist- 
sooe. 

g. Apprenticea aometimea are obliged to read frwn a book of sh^ 
practice how a job is done. 

h. Some secondary industrial schools have the pupil perform the 
job in the schod shop, and then make a drawing of it. 

t. Industrial sdioola of limited equipment teach pupils trmn a book 
on shop practice, reading from the book and then redting. Explain 
the advantages and disadvantages of each method. 
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LIST OF BEFEBENCE MATERIAL FOR FQTDBE BEADING 

* Orgamjaliott and Meltiad* qf roacMnjr Voeatiimal (shop) Sutjtdt. 

MuMdiuBetta State Board of Education. BuUetin no. 3. 

(A discuwion of metliodi ol U*ctang tar abop-wt^ as worked 
out in MsHadiiuetts.) 

* Th» Iiulnietar, the Man, and th» Job. Chariei B. ADcn. 

(A tiif '—™' of metboda that will ^>plf to all fonn* of ibop- 
woik, eqMdaDy tbe cDimncrcia] ahop.) 

* Part-Tinu Trade and Indadnal SehoaU. Bulletiii no. ID. 

** BttOding' and BqidpnUKtfor BdtooU and Clatmt m Tradt and /ndiufrul 
SvbjtuU. Bulktin no. H). Federal Boaid for Vocational Education, 
Wadiingtan. D.C. 

(Thoe publicstiani itpnaait tlie latest tbou^t on the subject ct 
OManiiatiQn and n^tbodi of tcftdiin^.) 
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CHAPTER Xn 

METHODS OF TEACHING INTERPRETATION OF BLDB- 
FBINTS AND SHOP SKETCHING 

The language of shop practice is the blue-print. Direc- 
tions are given to a mechanic on a Uue-print, which consists 
of drawings representing the work the mechanic is to per- 
form. Tha«fore every mechanic should be able to inter- 
pret a blue-print. In addition, he should be able to express 
bis mechanical ideas on paper in the form of a sketch. 

The drawing that an apprentice will need for his trade is 
quite different from that required by the draftsman in the 
same mdustty. A journeyman primarily requires the knowl- 
edge to read a blue-print, to look for dimensions, lay-out <rf 
holes, and to be able to make rough drawings of the work. 
A draftsman requires the abili^ to design, which neces^- 
tates the power to think in the abstract. Some very suc- 
cessful teachers provide the same course in mechanical 
drawing for the apprentice machinist and the apprentice 
draftsman. They fail to consider the difference in purpose 
of the two courses, and the diffa«nt types <A mind, which 
require different methods and cont^it. While there may be 
some justificatifHi in teaching exercises in dramng lines, for 
the abstract-minded pupils, who desire to Ifeam mechanical 
drawing, and who take education on faith, it is not the 
method for the pupil of intensely practical mindt who de- 
sires to know how to make a drawing in order to assist him 
as a mechanic. What is gained in technique by the exer- 
cise method is overcome by the lack of interest and failure 
to make proper connections. The practical-minded pupil 



D,g,t,.?<i I,, Google 



TEACHING INTERFBETATION OF BLUE-FBINTS ISl 

is more intraested in an object he is drawing than in the 
method of drawing. 

Coutses in drawing for apprentices or trade studcaits in 
a vocational school should begin with sketching pictorial 
views ot simple tools, appliances, etc., drawn t^ means of an 
ordinal? school rule and simple school compass. Then show 
that it is necessary to have more than one view to bring out 
aU the details. These views may be obtiuned by drawing 
one side c^ the object at a time. Each aide is called a view. 
Usually three views are required to bring out aU details — 
the plan, elevation, and ^id view. The foUowing sketches 
c^ a planer block for machinists will illustrate the views. 

tfljj UAH VltW 




I BDantM I 



A. Tin irictorisi Htw npinmti tba iliir u it ipinn to tbs tye. The rlam an 
w^vaeut tbe tbree virwi of Uw pluwr bfock H-nu^ed in proper ocda (or a workuif di 
iag. The Tie* mufced (n) u aliti U» plu view, uid ihon tbe top of the block u i 
by looking in tlic diiwlion of the unw nurkid (I). The new nuukrid fb) n csUed 
cJrratioD viev, viA it tiie vde at tbe block kiokiag in tbt dinction of tbe utow mu 
OI). Tbe end view, mmikeil (c) is tbe lide u leeii b; tookiiig in tbe diiretioa g( the h 
BEibd (ni). TbeputiwUclicuuiot baaeoi mart be ihownbr dotted liu is tbe Ti 



The first day an apprentice or a pupO is in a shop he sees 
that the teacher and mechanic talk through rough sketches 
or drawings. Therefore a boy or apprentice should work aa 
soon as possible from a sketch or drawing. He soon leama 
to look to the drawing for information ; that there are certain 
forms in which this information is put, dimensions, different 
views, kinds of materials, etc. 
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Put information in form by simple shop sketches (free- 
hand or mechanical) that cany the data. Be sure the 
sketch contains all the points r^ardkas of crudeness of 
form at finish. 



ZeMpn Sheet on Drawing Square Flatter for Blacliimitlu without 
dimeneiont 



^ 



^ 



Draw end vUu hert 



> 



Draw jitan view here 

SQCIXB FLATTBt 



Lewon Sheet on Drawing 11 inehet Matched Flooring for Hotae 
Carpenters 



Drain plan view 
LmgthSvuhtt 



Draw tide nnv 
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Leuon Sheet on Drawmg a BoiUr Tube for BoUermakera 




Draw onetiurf BoOw Tubefrtm Dinutuuuu efJoOomng TabU 


A 


B 


c 


D 


B 





min. 


.SD3 


1.797 


.OMia. 
.100 in. 


.410 
.480 


IS 
12 


vain. 


.408 


2.405 


.OOSio. 
.100 in. 


.404 
.306 


IS 
12 


2 in. 


.084 


&14S 


MS in. 
.100 b. 
.12 in. 


.A80 
.854 
.700 


18 
12 
11 


2UiD. 


Ma 


9.vn 


.005 in. 
.100 in. 
.It in. 


.043 
■790 
.808 


IS 
12 
11 



A vOotfflde diameter. 

B-^Square feet of bcftliog surface per foot of k 

C'^Area erf section in iqiuie inchM. 

D-lliicknrai of tube in inches. / 
' E— Ana of metal in square iiiche» 
iG-- ■ ■ 
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Luton Shell on Drawint a Standard Warier for Shij^tlen 




Stuioabd Wiusm 



A i» Diameter rf BoU 
Draw too Siaea qf Waahera front thefaUowiag Table 



A 


B 


C 


D 


Kin. 


K«in. 


Kin. 


.061 in. 


Kin. 


Tiain. 


lin. 


.083 in. 


Kin. 


K«m. 


IKin. 


.12 in. 


Km. 


lUain. 


IVitin. 


.18 in. 


%m. 


>9ieiii. 


iHis. 


.12 in. 


Kb. 


nfafin. 


Zin. 


.lUin. 


lin. 


min. 


2Kin. 


.lUin. 
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Lesion Sheet on Drawiag a Hexagonal WrmiA 



nfTf 







Hklaoomal Wbkh<s 

Draw one Svu <4 Wrench fnm Dimmeiona m Table Showing 
Wrmck Proportiottt 

B-WX.8 
D-WX.6a 
E -WX .4 

p-wx.«a 

L-WXT 
A-Siieaf not 



A 


W 


B 


fl 


£ 


F 


£ 


c 


«b. 


mils. 


«b. 


^Hab. 


«<b. 


Kb. 


ra.b. 


Kb. 


%ta. 


mb. 












•«.b. 


%iL. 


ra.b. 












"Alto. 


lb. 


mbi. 












■«.«. 


min. 


imflin. 












lU>b. 


Win. 


Sb. 












l^to. 
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LeuoH Sheet on Dramng Comeniionid Tkreade : 




SquABX Hbas BoLC 



Von ; Bdt k bw Ibb^ let lint ud a ihoWD wHh pJaec bnkn oDt 

HikB tba thnadi u ihawn tbm. Thk k ant i^pimJ to be ■ tm n 

thieadi botitoiMof luiiijilMCtciititoHTtthM. ThM m aUled een wmti 



Leumm Drawing Showiastke Method 1^ Sawing , 



I = ante of Growth. 

9 = HedalluT HTi. 

A = Butiud iHiiBf. 

B ^ Method of quitn uiring. 

C = Beit metliod at qiurta lawiiif 

Draw Hu abate figurt aiout twiee A 
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Imkm Sheet on Drawing a Matched Joint 




PrabUmi tn Dramag 
1. Make a free-hand drawing of Uie following: 
(a) Eiiife switch 
(h) Globe valve 
(c) Faucet 
((f) Uok trap 
(0) Lathe dog 
(/) Hexagonal head b<dt 
(9) Soldering inm 
(A) Funnd 
(t) MicRHneter 
(j) Screw driver , 
(;fc) Claw hammer 
(D Cold chisel 
(m) Twist drill 
(tt) Beatner 
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OMfrliiCH Bum Gaoob — T. S.-Haml & GiDuod ' 




Om-lNCH PLva Gauqb— T. S.-Hard & Giound ^ ^*_^ 



From A» abott Atldi drmo I-uwA plw 
mid ring gouga*. Caiitr hoU .078" driu 

•^ u" ' ' ' ' 

A"xi". 



>. Of *hiit tnterbl ii It mad* r 
S. Wkit ii tha omiide diuDatsT <i( i1b( sHsa r 
t. What ii Um iBBda diimetn r 
t. U«ke a mikiiic drawlDg d tba rins (aofa 
and abow all Unt* ipdadim hicldai Hnet, wHIi bD 

& What b tbe lengtli of Um plug (aiv F 

T, WbatHtlwlMigi*ldiuDeta(Jtli«iilug|aiif«r 

B. Givs otlier diamMni il any. 

S. Make a vorldnj dnviiig c/ tba fJss VHW* 
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GsmaAL COTTBSB Or SrUDT-lNrBBPRVTATION OF DbaWIKQ 

FwH Year 

One month: Short, simple explanations of the purpoee of the 
course and the value of it to an apprentice. 

Free-hand isometric (or perspective) sketch of ft rectangular 
piece of stock or part used in the shop. Drawn from copy without 
dimensions. Sketch of any other rectangular parts drawn from 
copy without dimensions. Then unit dimensions. 

EVee-hand sketch of parts containing curved lines. Use rule for 
measuring only. Blank stock, nuts, bolts, wasliers, rivets, screw 
threads may be used. 

Four montha: Introduce lettering. Bough pencil sketches of 
files, chisels, wrenches, various kinds of hammers, appliances, heat- 
ing furnaces, shape of stock used. Mark names of parts of toob. 

Four monlki : Drawing of shapes of stock in two views to develop 
the idea of projecticm (plan and elevation). Also views of stock 
assembled in two parts. 

Thee wwwrfAs: Sketches of parts of vessels, or boats, or stock, or 
engines, or motor, or dynamos, or wiring, etc. 

Second Year 

One monik .■ Drawing of simple parts of the machines used in th« 
■hop as pulley, levers, spindles, gears, cutting heads, etc. 

Three monikt : Reading of simple blue-prints such as used in Hie 
■hop: dimension of parts, distance between centers, etc. 

0ns mmdh : Drawing of umple parts of machines used in shop 
involving two views. 

Three motdhe: Applied geometncal construction to practical 
work in the shop such as inscribing hexagons or erecting perpen- 
dicular, bisecting angles, r^HToducing angles, dividon of pitch drcle 
or other problems. 

One month : Practice in drawing assembled parts more difficult 
than before. 

Three numthe: Practice in drawing assembled parts introducing 
the idea of simple shapes expanding into irregular surfaces. 

Third Year 
Six morOke : Apprentice may begin to ink in drawings, trace and 
make a blue-print. Drawing of two views of puts of machines. 
Sectional views. 
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Fm months : Practice in nuking dniringa from data or sketch of 
parts made in shop and show bow installed. 

Oiu month : Practice in making drawing of complete machines, ot 
parts of ships or boats to show knowledge of roechaniam working 
and construction. 

CoDBBB or Study iit Imtebpretatioit op BiiUE-PuMm for 

SmFiTTTZBS — Thrxb-Yeab CouBaii 

FirttYear 

One vumA : Practice in making rough pendl sketches of nnts, 
bolts, riveta, screws, washen, taps. Both isometric and plan and 
elevation views. 

Four montha : Practice in making rough pencil drawings of tools 
such as files, tJiisels, wrenches, various hammers, appliances and 
metals; heating furnace; osj^gen acetylene set, etc.; simple plates, 
rivets in section, angle bars, tee bars, Z bars, channel beams in two 
views to develop the idea of projection. To illustrate; rivet spac- 
ing, design in one view should be given to illustrate simple conneo> 
tions, that is, a deck to a bulkhead, bounding bars, etc., in water- 
tight, non-watertight and oil tight bulkhead spacing. Various 
types of rivets in plates (in section). 

Four montht : Pencil drawings of shapes of T's, Ps, and channds. 
Two view drawings of bulkheads, bracket plates, hatches, manhole 
doors, (watertight and non-watertight) gun ports, hammock bettli- 

7ArM w/mthi: Drawing of blower foundations, scuttle butt 
brackets, tank foundations, knee beam connections at decks and 
floors; hatches and door combings, ammunition stowage, sanitary 
partitions, companionways, access trunks, etc 

Second rear 
One month : Drawing of simple parts of machines, such as pulleys, 
levers, spindles, gears, cutting heads of planing and scarfing ma- 
chines. 'Dus wHl give considerable practice in the use of drawing 



Three months : Practice in reading blue-prints: distance between 
colters of rivets, interpretation of rivetmg tables, the drawing of 
floors, intercostals and lines on shell slope of keel, drawings of 
keels (vertical, bilge and docking). 

One month : Drawing of sted forms of sheaf blades and parts of 
' ' a (two views). 
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Three montht : Instniction in the location of p&rts od plans used in 
coDsectioa with the drawings of combings, stowage; applied geo- 
metrical coQstmetion — erecting perpendiculars, parallels: repn> 
ducmg angles and division of pitch circles. Practice in the location 
of the sea openings of a ship — hatches, gratings, port boles, sheU 
hoists, etc. 

One moniA : Practice in drawing assembled frames, engine founda- 
tion, and double bottom secticois. 

Three motiHu: Practice in drawing assembled parts of a ship: 
frames, lattice work for torpedo bulkheads, cage masts, etc. Loca- 
tion of longitudinals and lines of shell and decks from offsets. 
Practice in picking bars from book tables. Begin the study of the 
simple shapes of the expansion on irregular surfaces. 

Third Year 

Six monthe : Drawing of the bridge ammunition hoist, armored 
uptakes and views on turrets: work on compartment reairange- 
ments. Locating deck scuppo^, boat stowage supports, etc. Con- 
siderable practice should be given in "inking in." All drawings 
made in the third or last year should be inked, traced, and a blue* 
print made of at least one to illustrate the principle of blue-printing. 

Fvie motttfu : Practice in making drawings from data or sketch of 
parts made in the shop. The apprentice should also be taught 
bow to mark the drawings so as to show installation of parts, 
^ansverse and longitudinal drawings from offsets of inner and 
outer bottoms, bulkheads, location of doors, trunks, etc.: through 
plating and bulkheads, gun port shutters, ship ladders, floors and 
deck frames, splinter bulkheads; foundations, tanks, boilers, en- 
gines, pumps, gun and turret, etc. Drawing of the intersection of 
objects by planes at angles, as tor esample, chain pipe on deck, 
shell hoist through turret levels, etc. Drawings involving triangu- 
lation to lead up to the drawing of developed shell plating. 

One mmth: A cross-section drawing tluT>ugh a given frame: a 
longitudinal section drawing of a ship. This is given to test the 
^^>rentice's knowledge of the ship and the use of related plans. 

QUESTIONS FOB DISCUSSION 

1. Explain wh}> a group of apprentices appear more interested in a poorly 
prepared trade drawing kason, simpl; copying, than In an cfiectively 
prepared lesson in shop English. 
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t. It mediaiiica) drawing fnndMnental to all tndes? 

5. Ezplaia the diSerence between the drswing a disitaman perfoniu and 
the drawing a mechanic needs. 

4. If you were teaching diswing to a group of mechaiuca, would you 
b^in by teaching the cotutructional problems in geometryp 

B. What ^ould a boy between the agea of fourteen and sixteen, in an 
industrial school, know about a drawing? 

6. How would you present the Snt leaaon b shop sketdiing to a group of 
machinist apprentices? 

7. How would you preaent a liason in Uu^'print reading to a group of 
■hipfitteni in an evening school? 

8. li it a good plan to insist in the banning on finished drawings, in an 
industrial school? Why? 

0. Is it possible for the average industrial school pupil to coneotnte his 
attention on technique of drawing, and the prindplea at drawing 
involved, at the same time? Wfay? 

LIST OF EEFEEENCE MATERIAL FOB FUTURE BEADING 

Value cf Artm the IndtutriiU Setnet. W. Largen. National Ecluc»- 
tional Asaociation. Proceedings, lilt. 

(Shows the need of art in all phases at industrial educatiou.) 
* Shop Sketching. FiKok E. Mathewion. 

(A discussion of the subject of shop sketdiing and the method of 
teaching It.) 
** Probletm in Mechanieal Drmdng. Charka A. Bennett 

(Collection of plates from which suitable msttsial caas be 
■elected.) 
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CHAPTER Xm 

UETHODS OF TEACHING SHOP SCIENCE 

CoDBSKS in science were introduced into the secondaiy 
schools of this country about a generation ago, on the 
ground that a tnuning in sdence was a desirable part of a 
high-school education. The advocates stated that science 
was the foundation stone ot modem industrial development, 
and that every pupil with a high-school education should 
have an interest in scioLtific discovery in order to improve 
and enlarge the methods <^ scientific reasoning. 

The course of science in a high school consists of biology, 
botany, geology or physical geography, physics and chemis- 
fiy. The subjects are presented to high-school students 
along the lines the teachers were taught at college, in order 
to develop the scientific attitude of mind. The work con< 
mats of textbook and laboratory practice of a very formal 
dutracter; that is, exercises to stu<^ the laws of science for 
their own sake. The teacho- assumes that if the pupil 
knows the principles of science, he will be able to discover 
these principles in oi>eraUon in the ordinary affairs of life 
and shop or industrial processes. 

Experience has shown ua that this assumption is not true 
for the average pupil. To illustrate: after the average boy 
has completed a course in physics in the hi^ school, he 
will go out into the industrial world and pass over many 
practical applications in which the principles of physics 
that he has studied would apply; he fails utterly to recog- 
nize in these situations the physical laws he knows only 
in an abstract way. 

A large number of colleges and sdentific schools have cot> 
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reeled this false notion by establishing two departments of 
science, pure science and applied science. The department 
of pure science trains the student to study the laws of nature 
and see ^utctly what they are, r^anlless of the practical use 
of Uiem. The theory underlying such a course is that the 
stud^it can accomplish the best results when he concen- 
trates his attention on the laws of nature without the appli- 
cation. Such a training develops the research scientist, 
who, in order to work efficiently, must concentrate his atten- 
tion on a few facts at a time. The course in qiplied science 
is to trun a student in the application of principles of science 
to industrial operations. The course in pure scnence has 
f^ed to do this because it has neglected to lay emphasis on 
the mental activity which we call "application." Pto'cholo- 
gists have shown that apphcation is a most difficult mental 
process, and needs to be learned just as the original principle 
is learned. 

While the progressive colleges have differentiated between 
pure and applied science courses, the secondary and inter- 
mediate schools have failed to do so. Various attempts 
have been made to meet this deficiency, in part by the intro- 
duction ot first-year general science in high schools; but ev^i 
this course has not been sufficiently developed to si^ it is a 
success. The principal reason why applied sci^ice teaching 
has not been more effective is due to the false theory that 
the average student of high-school age can acquire the scien- 
tific attitude of mind, and that the hi^ achool should pre- 
pare for college. While the author believes there is a place 
for the traditional courses in biology, chemistry, physics, 
etc., for the boy between the ages of fourteen and eighteen, he 
is also convinced <rf the absolute necessity of an entirely dif- 
ferent course in the apphcation of principles of science to 
shop and industrial practices for the majority of boys who 
are destined to enter industries. Such a course in science 
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will develop a type <^ mental attitude wbidi will be valuable 
to the industries of this countiy. This course in shop or in- 
dustrial science will diffa considerably from the applied sci- 
ence course in the collie, as the types of mind differ, al- 
tbouf^ it will bear somewhat the same relation to the regu- 
lar science course as the applied science > bears to the pure 
science in the college. 

The industrial w(H-kers and tradesmen are recruited fanm 
the ranks of the motor-minded children with strong phy- 
uque, who are mechanically inclined. The type of mind 
iei»es«ited by these children is not able to grasp and under- 
stand abstract scientific princifdes efficiently, or to the ex- 
tent of the abstract-minded child, who has the power to 
grasp and undarstand abstract principles without a back- 
ground of expmence or observation. The mechanically in- 
dined boy has a tendency to personify all chemical and 
physical changes. He is able to reason one step at a time 
only> and usually draws on his imagination tn explaining the 
cause of an effect. The habit of posonifying action is very 
common among all mechanics, who exphun the effervescence 
of acid and a metal as "boiling," corrosion as "eating," etc. 
There is another great distinction between the practical me- 
chanic and the man of scientific nund. The practical me- 
chanic has the strong force of competition acting on him, 
and he develops the habit of performing practical tests, 
"short cuts," or quick methods; that is, he will cast aside a 
method if it does not "work," without studying the reasons 
or analyzing the situation. The man of scientific mind, on 
the other hand, will spend considerable time, without regard 
to expense, in order to t«st the coherency of the reasoning. 

Therefore a course in shop science should be adapted to 
the type of mind of t^e boy who is about to enter industry as 

> See Apjiied Scwtim for Melal-WorJurt, uid ApjiUd 8cime*for Wood- 
Waritpr; by W. H. Dooley. 



D,g,t,.?<l I,, Google 



146 INDUSTRIAL EDUCATION 

& worker and to the needs of the different trades. The 
course should consbt of the principles of science underly- 
ing the raw materials, tools, appliances, processes, hygiene, 
etc., of a trade. 

The method of teaching will consist of studying the prin- 
ciples involved in the manufacture of raw materials, action 
of tools utd other appliances, the jnindples involved in the 
processes, etc., with not so much emphasis on the shop oper- 
ations. By discovering the common {nindples in a great 
variety of shop rituations in a trade, a type of mental atti- 
tude is developed which is very different from that which is 
cultivated in merely contemplating a single fact, as in the 
case of pure science. The motor type ot mind will find in 
the above course of shop science an opportunity for con- 
tinuous mental enjoyment and the development of indii»- 
trial intelligence. The method of teaching shop science is to 
be inductive or the natural method, rather than the deduc- 
tive or r^fular school method. A suggestive plan for a 
three-year apprentice course is as follows: 

Discuss objectively the materials, tools, etc., with the t0(J 
or picture or diagram before the class. 

Then have the class write the description with sketches in 
a book. Most pupils lack the ability and knowledge of Eng- 
lish to write a description after the teacher's talk. Therer 
fore it is better for the teacher to write the description on the 
board, and have the pupils copy it. This plan will develop 
a technical vocabulary. Teachers should correct the books 
at least once a month. 

The work in science should be covered in three years as 
follows: 

^ I. First year: 

a. Fropertiea and uses of materials, etc 

b. Description and maoufacture of hand ttxJs. 
e. Genenil notion of tiausmisBiDn of pown. 
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d. General notion ot power toob and appliances. 

e. Simple rules for ufetjr. 

H. SecoDdymr: 

a. More detailed description of the manufacture of matmala 
used. 

b. Sdore detailed description of tlie parts, uses and manu- 
facture of power tools. 

e. More detailed description <A safety devices. 

d. More detailed description cd transmission d power. 

UL Third year: 

a. Beview of principles of sdences nnderiying trade as 

previously described in an unorganized manner. 
h. Study of the principles of testing apparatus, 
c Study of the strength of materials. 

To iUiistrate: the shop dectrician should recdve a trainiiig 
in the principlea of science underlyiiig the manufacture and 
the opwation of tlie foUowing tools: 

Eleotnoal Zhpartnunt: Ma^mst, TooU, and Xateriab, wed in the 
Trade 
MacUtua Materiab 

Lathes, large and small Sheet brass — A to ] m thicknest 

Drill presses, lai^ and small Sheet copper ^ to 1 in thickness 
Shaper Sheet inn ^ to 1 in^thickness 

MilUng machine Bod brass 

Punch press Bod copper 

Motors (ihunO ^ Bod iron 

Copper wire c4 various sizes and 
with different types of insula- 
tion 



Motors (series) 
Motors (compound) 
Generators (G.E. type) 
Pipe bending machines 
All types of storage batteries 
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BoKd TooUfor EbsfrJouiM 



Torch, t 

Wrench, StiUscn. «" 

Wrendi. StUbon. 8" 

Wrench, mookey. 8" 

Wrench, moakxy, 1«" 

Brace racket, 12" mreep 

Bit (wood), I" 

Bit (wood), i" 

Bit (wood), I" 

Bit (wood). 1" 

Bit (wood),!" 

Ba (wood), 1" 

Screw drivera, standard, 6" 

Screw driTOTS, itandard, 8" 

Screw drivers, standard, 1*" 
Pair pliers, long nose, 6" 
Pair pliers, aide cutting, 8" 
Pair pliers, diamond cutting, 6" 

Chisel, wood, H" socket firmer 
Chiad, cold, i" X 6" 
Chisel, cold. I" X 8" 
Pair pliers, gas, 10" 
Gauge, 1" 

Pair scissors (elect), S" 
Center punch 

Traiumimion qf Power 
A. Power and Us application in the Shops. 

a. Soiurces of power as applied to machines. 

b. Transmissitm of power from sources to various Bh<q)6, 

c. Pulleys. 

d. Belting and shafting. 

e. Electric drive. 

/. Gears and gearing. 
ff. Rim velocity. 
h. Cutting-speed. 



Nail set 

Hammer, ball peen, 16 ot. 

Hammer, claw, 20 ca. 

Drill, small hand, with bit 

Hack saw frame 

Hack saw, 14" frame 

Bit, wood expansion, }" to 1)" 

Reamer burring, {" to li" 

Saw compass, 12" 

Copper soldering, 3 oz. 

Drill-bit, wood " 

i" X 18" 
Drill, I" X M" 
Pair calipers, inside joint 6" 
Pair calipers, outside joint 6" 

Pair dividers, 6" spring 
Ruler, 6 ft. folding (wood) 
Ruler, i ft. folding (wood) 
Square combination, 12" 

tractor with bead 
Fair pliers, round nose, 8" 
Breast drill 
Torch, alcohol 
Gauge wire — B X S 
Gauge wire, micrometer 
Hammer (tack) 
Tape measure liner, fiO ft. 



incK 
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Froblema on the principles of science should be expressed 
in terms of actual parts of a machine that the student or 
apprentice has worked on in the shop. For example, the 
belt ^lifter of an engine lathe would illustrate the principles 
of levers. 

Specimen LetxM Skeel in Science for MaMmeU, illurirating the 
Lata qf the Lever 

(1) The resistance of the belt on line W is 30 pounds. If dimen- 
sion A is 24 inches and B 16 feet, bow many pounds must a machin- 
ist apply on the end of the 

arm at P in order to shift 
the belt? 

(2) If the resistance <4 
a belt is 45 pounds, the 
shifter arm 20 feet long, 
and the shifter rod fastened 
S feet from the upper Old 
of the handle, how much 
pull must be given the end 
of the annP 

(S) If dimension A is 18 
inches and B 12 feet, how 
many pounds can a man 
exert on the belt-shifter 
rod at W if he pulls 60 pot 
armP? 

(4) If on a belt shifter ar 
becomes necessary to moT 
inches, and A is 2 feet and 
the end of the arm P move? 

(5) When the end of the 

how far from the fulcrum should the belt-shifter 

rod be located in order to impart a motion of Si inches at W, 

dimeosiou B being 20 feet? 

(6) Make a sketch of a shifter in which the shifter rod is attached 
to the upper end of the arm, and in which the arm swings about a 
point nearer its center. This sketch will be similar to figiire, escept 
that the fulcrum wilt be located lower down the handle and the 
shifter rod will be above the fulcrum. 
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(7) Suppose th&t in s shifter arranged like your ricetch, tbe belt 
is to move 4 inches, and the distance from the upper end of the 
lever to the bolt about which it swings ia 18 incbea. How far is it 
from the fulcnim bolt to the lower end of the handle, if the end of 
the handle is restricted to a movement of 18 inches? 

(S) In a shifter as shown by your sketch, does the handle have to 
be moved in the same or in the opposite direction from that in 
which the belt is to move? 

(9) If in problem 8, a force of 80 pounds ia necessary at the shifter 
in order to move the belt, what force must tbe machinist use on the 
lower end of the handle? 

The meaning of "horse-power," "kilowatt," "mechaiucal 
efficiency," and other mechanical teims of common use 
should be made clear to all. 

MUedlatuau* TooU used in Steam Plant 

Kveting hammers Pumps 

Electrical pyrometer for anneal- Condensers 

ing furnaces Coal-handting equipment 

Cranes overiiead — traveling Ash-handling plant 

Elevators, Iqrdraulic Feed water heaters 

Annealing furnace Sun printing frame 

Heating systems Calculating machine 

Dynamos Adding machine 

Air compressors Blue-print machine 
Boiltfs and stokers 

Instrument Room, Testing Supplieg, etc. 

Oil-testing outfit Oil-hydrometer set 

Gauge test pump Specific gravity hydrometer set 
Vacuum pump and mercurial Traction dynam<»neter 

scales Hydraulic gauge t«ster 

Sensitive balance and cabinet Tensile testing machine 

Angle viscometer Oil-testing friction 

Measuring Imtrwaenis in vse in the Shops 

1. The watch 

2. The yard stick — 2 foot rule, steel tape 

3. Calipers (ordinary and micrometer) 
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4. Protnctora 

5. Scales 

6. llieniuaiietaa 
' 7. Gas metos 

8. Water meters 

9. Electric meters 

10. Machines for testjng materiala 

Spedfic gravity should receive considerable attenticMi; so should 
the mechaDism of the more common types of meters. Practice in 
reading micrometers, calipers, and gas, wattf , and electric meters. 

Steely in indvthy 
(I) NecesMty for guarding against industrial accidents. 
(8) Safety devices and their uses. 
(S) The human element in accidents. 

(a) Ignorance of danger. 

(6) A preoccupied mind. 

(c) Thoughtlouness. 

(d) Carelesanesa. 

(e) Becklessness. 

(f) Showing off. 

(g) Lowered vitality, as in aif'kiuffff, 
(A) Excitement. 

(i) Fooling and playing pranks. 
1. The la^dy wavement. 

A statement of the industrial accident problem giving sta- 
tistics of accidents in the Uiuted States as a whole, for groups 
of industries and in particular plants. Include, if posaible, 
statistics of accidents in shop, with specific classification. 
Indicate from data that the majority of accidents are not due 
to machinery, or lack of safeguards, but rather to carelessness, 
ot indifference on the part of the workmen. Use of slides. 
C How platiti ktne organised for t^ety. 

Give typical organizaticma for safety in industrial plants 
and cite the reduction in accidents resulting through their op- 
eration. Cover the proposed organization for the shop. The 
duties of Workmen's Committees should be covered in detail. 
8. 8(^e and untile practices. 

Select from the files of the medical departmoit, cases ot 
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Accidents resulting cleftrly from cudessness on the part ot 
the workmen. Unsafe practices. Indicate bow the accident 
might have been avoided. 

4. Oood hotuekeeping and the tripping haxard. 

Indicate the rdation of good bouaekeeping to the accident 
hazard, i.e., keeping the shop well cleaned up and orderiy ar^ 
Tanged, safe piling of material, racks and receptacles for tools, 
stock, etc., the tripping hazard, clear aisles and passageways. 

5. Tke eonttnictum qf tc^egnardt. 

Esliibit the racks showing construction oi common guards 
for belts, gears, etc. Use slides of typical installations, indi- 
cating the materials used, etc., etc. 

6. Stairwayt, floor opening*, platform*, *cqffold* and laddar*. 

Standard hand rails for stwrs, floor opeaiag^ etc-; proper 
angle for stairs, ladders, etc. ; slides of unsafe ladders found in 
use; standards for construction of scaffolds. 

7. Power trtttumitiion equipment. 

Indkate in detail the standard requirements for guarding 
all main shaftmg, jack shafting and counts shafting. Guards 
for vertical and horizontal belts, shafting, etc.; safety cou- 
plings, collars and set screws; remote controls. 

8. Wood-vxrking lo^eguord*. 

Slides on guards for circular, swing and band saws; jointers; 
planers; shapers. Emphasize the need fw using such guards 
as are provided. 

9. Machine-thop hasard*. 

Slides on guards for drill presses, lathes, pundi presses, 
boring mills, etc. 
10. SaJ^y in Sotmdriea. 

Slides on safe foundry ladles, guards for sand mixers, turn- 
biers; foundrymen's shoes, leg^ngs. gog^es, band leathers, 
etc 
' 11. Crane practice. 

Walks, railing and platforms; trolley guards, safety limit 
stops, limit switches, etc. 
12. Orindvrm-ioked safegvarde. 

Slides on proper mountmg of wheels; adjustment of rest; 
design of guard for wheel; eye shield, etc. 
IS. Eye pnAetHiM. 
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Slides and exhibit of gog^es toe cliippers uid grinders and 
col(H«d glaases for electric welders, etc. Indicate the dangers 
(rf picking things out of each other's eyes; show the reduction 
in ^e injuries where men have used goggles. 
14. EledrKol haaarda. 

Is low tension apparatus dangerous? Slides on safety 
switches, use of rubber gloves, sleeves, etc. 
Iff. Fir^ aid to the mjvred. 

Demonstrate the prone pressure method of arti£dal respi- 
ration for electric shock, drowning, etc. Have members of 
class try it on each other. If possible, have physician from 
medical department present. 

QUESTIONS FOB DISCOSSION 

1. Psttem-makera frequently detemune the weight of a casting ham a 
pattern. Thii depends upon the principle of specific gravi^. When 
wodd you teach the pattern-maker the theory of specific gravity? Why? 

t. Explain why an apprentice gteam aigineer would in the begiiming 
rather wheel coal than calculate the B.T.U. power of the coal. 

8. When should a plumbing apprentice recrive Uie chemical compowtitm 
of "raw acid," "killed add"? 

4. When should wood-workers rec^ve the knowledge of the growth of 
trees so as to be able to teU the defects in the wood? 

B. When would you teach the machinist the theory <A the micrometer? 

6. An instructor yrbo was explaining the use of a speedometer for the 
first time also included a detailed deseripUoo of the construcUon lA 
the instrument. Was this good teaching in an industrial school? 

7. It you were an instructor of appUedphyncs in an industrial school and 
desired to teach the subject of kvos to a group of roachinista, bow 
would you start? Why? 

8. During the first few months of a course in ^op sdence, would yon 
place more emphasis on the tecent experiences of the pupQ or the sub- 
ject in the book or kboratory? Why? 

9. What is the principle of science involved in getting horse-pown (rf a 
given engine from an indicator card? 

10. How would you present the subject of horse-power to a group of Gr^ 
men in an evening trade class? 

11. What piindple of sdence is involved in teaching the cutting-speed for 
different metals? 

12. Give the outline of a lesson showing how you would present to a class 
of pattern-makers in an evening school the subject of getting weights 
of casting from pattern by table of trade numbers? 
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13. Should a papH in ■ plnrobing departmat wipe jointa or leaiii the 
compontion of wilder first? Why? 

14. Ask a Dumber of mechanic*, wliat they finrt acquired, the practice or 
the tlieoT7. 

U. Biphun wbg it i« not difficult to bold the attention of alt boys for at 
least a while on a working model of an automobile. 

16. Explain why most mechauica find it difficult to diacuM pmblema in 
meduuiicf in tlie abstract 

17. What objection is there to a teacher of related trade knowledge teadf 
ing shop pracUce? 

15. Why is it difficult for the teacher to receive real concentration on the 
theoretical prindplea of the mechanics of a tool from the average 
industrial school pupil? 

LIST OP BEFERENCE MATERIAL FOR FUTURE BEADING 

'Applied Seiatee. A. H. Morrison, National Education Assodation. 
Proceedings, 101«. 

(Emphasizes the importance of the applications of the prindplea 
ofsdence.)_ 
** Indtutrial Hygiene and Vaeaiional Eduealion. National Education 

Aaso<^tion. Proceedings, 1914. 
** The Natural Seteneei. George &. Twiss. Prineiplet cif Secondary Edur 
oatioit. Edited by Paul Munroe. 

(The aun and value of the natural sciences.) 

• Tke Teaching of Phytiei. C. R. Mann. 

(Methods of teaching science in secondary schools.) 
Beiniee Teaching ae eeai Srom the Ojdride. E. L. ThomdUce. Bulletin 
84. New York State Department of Education. 
(Need of more practical sdence teaching.) 

* Bow It Worke. Archibald WUIiams. 

(A description of the industrial application of steam, eledridty, 
optics, hydraulics, light, etc., in very wmple language.) 
** The Romance i4 Modem ManvSadare. Charles R. Gibson. 

(A popular account of various mwTmnir^^ l and chemical in* 
dustries.) 
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CHAPTER XIV 

INDUSTBUL OR SHOP MATHEMATICS 

One of the most difScult subjects to teach effective^ to 
boys is vocational mathematics. This m^ be due to the 
fact that many priuaples of mathematics are veiy abstract, 
and have never come within the eiq>erience or observatjon 
of the child. The lavs of mental development state that a 
child must be led gradually into an abstract subject. There- 
fore the prindples of mathematics should be vitally aod per- 
sistently connected with the pupU's e^terience in a shop. 
When this idea is instilled into the mind of the pupil, he will 
go about his work with greater interest and less coaxing. 

The first part of each lesson should be devoted to a discus- 
fflon of the part of the trade that requires the prin<nple of 
mathematics. This offers an incentive for the pupil to study 
the subject. As far as possible have the pupil give practical 
proofs. For example, in teaching the relation between the 
diameter of a pulley, and the distance around it, ask the 
pupil to draw a chalk line on the floor and mark the rim of 
the pull^ with a chalk mark, then roll the pulley along the 
chalk line until the pulley has made one complete revolu- 
tion as indicated by the chalk mark on the rim. The di- 
ameter of the pulley is obtained by measuring across the 
pulley. Divide the distance around the pulley by the 
diuneter and show the relation. 

In aU parts of vocational mathematics emphasis should be 
laid on the objective teaching. Models ^ould be con- 
structed if necessary. To illustrate; in teaching the relation 
between the number of teeth and the speeds of gears, a rack 
may be constructed to hold a number of gears. B^n with 
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two gears, 24 teeth and 48 teeth. Mark a check line on a 
tooth of the small gear, and notice the number of teeth or 
part of revolution the lat^ gear turns, while the small one 
makes one complete revolution. The pupil will see that 
the small gear makes more revolutions than the large one. 
When another gear is placed in the rack between them acting 
as an idler, similar reasoning wiD show that the middle gear 
causes the third gear to have the same direction as the firsL 

Tee NsciBBmr or bntivmuAL ImrRucnoM m Apfbenticb 

Ain> VOCATIONAI. CliABSBS 

Students in higher vocational classes are obliged to meet 
certain tninimiim requirements before they are allowed to 
pursue a vocational course. As a result it is possible to 
woik with a class as a vriiole in teaching related trade tech- 
nical knowledge. 

A study of the record cards of the apprentices in the diffei^ 
ent trades will show that the apprentices vary greatly in 
their previous educational trdning: some have been in the 
country a few years and have a very scant knowledge of the 
English language; tMt is, they speak and write English im- 
perfectly. Most of the apprentices come from the sixth and 
seventh grade, some from the eighth grade, and a few from 
the high school. It is clear that with such a wide range of 
grading it is impossible to do much class teaching. Aiiy 
attempt to grade apprentices into dasses according to thdr 
educational attainments would interfere with the shop or- 
ganization and develop administrative difficulties. There- 
fore the most eEFective method of teaching is by groups and 
individuals. Graded lesson sheets must be prepared each 
day and given to the apprentices according to their ability. 
The apprentices from the upper grades and the high school 
will not require as much individual instruction as the iq^pren- 
tices from the lower grades. 
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Oae of the most effective methoda of canying on indi- 
Tidual work is to have an envelope for each pupil. As fast 
as he finishes a lesson sheet he should hand it to the teacher 
for correction. The instructor goes over the sheet in detul 
vith the pupil, e^luning the incorrect problems. Correc- 
tions may be written on the papers and then filed away if 
satisfactory to the teacher. In this way the pupils retain 
their own corrected papers, and can r^er to them at any 
time. Marks may be recorded on the back cJ the envelope 
that is used to hold the corrected papers as shown below. 
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MirrHOD or TsACHnra 

The most effective ^stem of teaching shop mathematics 

to apprentices is the individual plan; that is, having a series 

of sheets each one contuning a type of problem used in that 

trade. The first problem should be solved on the paper in 
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very simple language followed by four or five drill prob- 
lems. In this wf^ it is possible to ^ve each ^^ocntioe 
graded lessons. 

8amj)le qf a graded tenon in board meantnforjairurt 
A foot in board measure, or a " board foot," means a piece (A 
lumber having an area of 1 square foot on its flat surface and a 
thickness of 1 inch or less. The word " foot " is generally used 
instead of " board foot," as it is shorter. For example: " Four feet 
of lumber "means four board feet of lumber. Fig. 1 shows a board 
containing tour board feet. 




Rg.1 Rg.a 



l^e rule iac finding the number of board feet in a piece of lumber 
is as follows : Multiply the number of square feet in its flat surface 
by &e number of Indies In thickness, counting any thickness less 
than I Inch as an inch. 

Suppose we wish to find the number of board feet in a piece of 
lumber 1 inch thick, 8 mches wide, and IS feet long, then we will 
have: 

8 X IS XI ,„,^ . 
■" 10 feet. Am. 

Lumber. The term " lumber " is generally applied to pieces not 
more than 4 inches thick. 

Timber. The term " timber " is applied to pieces more than 
4 inches thick. 

Board and Plank, Any piece of lumber under 1) inches thick is 
usually called a " board "; and a piece from 1) inches to 4 inches 
thick is called a " plank." 

Roug^ Stock. The term " rough stock " means lumber havLog 
its dimensions a little larger than is actually required, to allow for 
planing, truing up, etc. 

Dressed. The term " dressed " has much the same meaning as 
" planed." 
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Surfaced. Ilie term "mirfaced" is usually applied to boards or 
planks that are planed on one oc both sides. 

Jointed. The term " jointed " has reference to lumber planed on 
ita edges. It is also used to designate pieces that are made stnught 
on the edges. 

Allowance for dresring. If lumber is dressed it loses in uze the 
amount taken off in shavings. Usuidly for stock 1 ) inches or more 
in thickness the loss is about i inch on each surface planed. Hence 
a piece S inches wide and i inches thick when rough, becomes 7) 
inches wide and 11 inches thick when dressed, if planed on all four 
surfaces. 

In estimating board feet all lumber ana Inch In flilckneta or less 
should be considered 1 inch thick. Bough lumber or timber is esti- 
mated in ) and i inc^ fhii-lmpiw over the even inch. Examples: 
li" at 11", «i" at 2i", ^i" at 3" and 31" at 4". Intermediate 
thicknesses would be estimated at the next larger tliickness. For 
example: li" would be estimated at 11", 1}" at 1}", and 11" at 
11", and li" at 2. The above rules also applj' to all dressed lumber. 

Fig. 2 shows the end of a piece of timber which is 6i inches thick, 
8 inches wide, and 18 feet long. How many board feet does it con- 
tain? Applying the rule we will have: 

— - 78 feet. Atu. 

Standard lengths of lumber in most sections are 10, 12, 14, 16, 
18 feet, etc If cut to a special length it always costs more. 

The following simple table is very useful for calculating board 
measure (feet long), for lumber 1 imJi or less in thickness: 

Pieces S" wide contain i as many feet as th^ are feet king. 
" 4" '* « J «..""<•« " " 

" «" " " i •' " " ■ " " 

" »" " " I" » • 

" 12" " " as many feet as they are feet long. 

Examjikt for DriB 

1. How many board feet m a piece of lumber i inch thick, 8 
inches wide and 12 feet long? 

2. How many feet in a piece of timber 6i inches thick by 10) 
inches wide by 10 feet long? 
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8. Find tlw number of board feet in the following 8 [uecea. 

1" X S" X 16 ft. «" X 9" X 10 ft. 

i" X 4" X 1« ft. 6" X 9" X 14 ft. 

IJ" X 8" X 16 ft. 7" X 12" X «0 ft. 

11" X 4" X 1« ft. »" X 18" X SO ft. 

4. How many board feet in 8 pieces of timber each 0"X 6" X 13 
feet? 

ff. Six boards have the f<4Iowing dimen«ona: 

I" X 8" X 18 ft. I" X 7i" X 16 ft. 

W X 6" X 16 It i" X 61" X 16 ft 

1" X 8J" X 16 ft «" X ft" X 16 ft. 

How many board feet are there in the lot? (Add the widths 
together first, then apply the rule.) 
' 6. How many board feet in a plank 1} inches thick, II) wide, 
' and 14) inches long (nearest foot)? 

7. How many board feet of stock are required to build a plat- 
form 8 feet 6 inches square if the stock is 1) inches thick and 
we allow S board feet for waste due to squaring up the aids 
of the boards? 
"Dk iridfli of common rou^ timber w lumber runs in ) incji 
uzes; as, 6), 7, 7), 8, 8), 9, etc For widths running in fractions 
less than ) inch use the next highest ) inch size. For example, a 
board 61 inches wide would be called 6) inches and one 6} inches 
wide would be called 7 inches wide. 
. 1. A piece of rough stock (" rough stock " means lumber baring 
its dimensions a little larger than is actually required to alk>w 
tor planing, trueing up, etc.) Is 1 inch thick, | ioch wide, and 
16 feet long, ^w many board feet does it contain? 
2. How many board feet in a piece of rough stock 18 feet long. 
' 7i inches wide, and 1) inches thickP 

5. A piece of lumber is 10 inches wide at one end and 12 inches 
at the other and is 1) inches thick and 18) feet long. How 
many board teet does it contain? 

LuioR Sheet on Mo^tmalia for Boute Carpenter 

Fig. 1 shows a piece of matched flooring. When estimating 

flooring, ceiling, sheathing, or other lumber that is matched (that 

is, having a tongue and groove joint as shown in the figure) enough 
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stock must be added to make up toi Qte amount cut away f ms the 
width in niatching. Thia amount variea from ) inch to 1 inch on 
each board according to its size. A little flooring is always wasted 
in squaring the ends, 
cutting up, ete-i and 
to offset this a few 
feet are usually added 
to the total estimate. 
For flooring, she&tli- 
ing, etc., from about 
9i inches to S} inches 
in width, the amount 
allowed or added for 
matching is g^terally Fig. 1 

one fourth. For ex- 
ample, if a common Qoot to be laid with matched boards is 12 feet 
square, the amount of flooring required is 144 feet plus i of 144 or 
36 feet making in all 180 feet. If the floor to be laid is of pieces 
IJ inches wide, the amount usually allowed for matching is one 
third or in the above case we would add i of 144, or 48 feet. 
1. Estimate how much {-inch maffhwl flooring S inches wide 
will be required to lay a floor 16 feet by 18 feet. Allow c»ie 
fourth more for matching and add S per cent for squaring the 
ends. Get answer to nearest foot. 
i. How much hard-pine matched floming I inch thick and 
1} inches wide will be required for a floor 18 feet 6 inches by 
14 feet 10 inches. Allow for matching and add 4 per cent for 
waste. Get answer to nearest foot. 
8. An office floor is 10 feet 6 inches wide at (me end, 9 feet 6 
. inches wide at the other, and 11 feet 7 inches long. If it is 
laid with hard-maple matched flooring 1 inch tliick and 1} 
inches wide, what will the lumber cost at 9W>00 per M? 
Add 4 square feet for waster. 

Specimen Leuon Sheets: Oearing 
Go to the shop and select two 48-tooth gears. Ciamp them in 
the gear rack so that they will work together as shown in Fig. 1. 
Make a chalk mark on the tooth of each gear which just shows 
above the top of the rack. Turn the gear A one turn in a direction 
the same as the hands of a clock until the cliAlk mark comes back 
to tbc starting point. 
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1. How maQf teeth on gear fi passed the top of the raclc while 
gear A turned once? Ana. 

2. How many turns or parts (rf turns did geai B make when gear 
A turned around once? Aiu. 

8. Wboi you turned gear A in the direction c^ the hands of a 
dock did gear B turn in the same or opposite direction? Atu. 

When a gear tuma in tiie same direction as the hands of a clock 
h is said to turn ri^lt-handed. When a gear turns in the oppo- 
nte directiiH) to the bands of a clock it is said to turn left-handed. 



CHALK MARK 




Kg.l 



When two gears run together the cme that is nearest the source of 
power is called the driver and the other gear is called the follower. 
In some trains of gears used in lathes we have several drivers and 
several followers. 

Lemm Shea in Shop MathgrnaHct: Oeormg > 

Place a 06- and 48-tooth gear in the rack so that they will run 

together as shown in Fig. I. Make a chalk mark on the &6-too1h 



o ; o I 



gear at the top line of the rack and a nmilar mark on the 48-tooth 
gear. Turn Uie 48-tooth gear one turn right-handed. 

■ For uKwe detailed piotjems. see Focatioaat Matiumatie*, by W. H. 
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2. How maoy teeth passed the top of the rack oa the 90-tooth 

gear? Am. 

i. HowmanftumsorpartfloftumadidtheM-tooth gear make? 

Atu. 
8. In what direction did the 9S-tooth gear turn? Ana, 

4. What is the ratio of the gearing in this case? Atu, 

6. What would be the ratto of the gearing if we took out the 
48>tooth gear and put in a SS-tooth gear? Ana. 

0. If we turn the 96-tootli gear 4 times, how many turns will the 
3!Mooth gear make? Ana. 

7. How many turns would the 96-tooth gear make if we gave 
the 8S-tooth gear 7) turns? Ana. 

Leaaon Sheeta on Drill Probhma on Clearing 

1. A 16&-tooth gear drives a 8S-tooth gear. What is the ratio 
of the gearing? Ana. 

i. What would be the ratio of the gearmg if the 28-tooth gear 
was the driver? Ana. 

8. If the 28-tootli gear is making 48 r.p.m., how many r.p.m. is 
the 16S-tooth gear making? (See Note below.) Ana. 

4. How would we change the gearing to make the 28-tooth gear 
turn in the same direction as the ISS-tooth gear? Ant. 

8. Two gears running together have a speed ratio of 7 to 1. If 
the smaller turns 14 times, how many times wiU the larger 
turn? Ana. 

6. In the last problem how do you know that the answer ia 
14 + 7 instead of 14 X 7? Ana. 

7. A 144-tooth gear makes one complete turn. How many 
turns will a 8S-tooth gear make working with it? Ana. 

5. If in the last problem the 32-tooth gear turned <Hice, how 
many turns will the 144-tooth gear make? Ana. 

Thisab- 



Leaaon Sheet in Shop Maihenuiiica 
Suppose we have two shafts. A and B, as shown in Kg. 1, and 
that we want to connect these shafts by geara so that the shaft A 
will make one revolution while the shaft B makes two. In order to 
do this we must place a gear on shaft A having two times the num- 
ber of teeth as the gear on shaft J3. If we put a gear on A having 
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M teeth, the gear on B will then have 48 teeth, or just one half 

■■ many, and each time tlie gear oa A turns around once the 

gear on B will turn twice; 

that is, the 90 teeth on 

gear A will have to turn 

gear B twice in order to 

mesh with 96 teeth on B. 

Hie relation or ratio of 

the speed of B to the 

speedof ^is 2tol. This 

is called the latlo of the 

Pig. J gearing. We can now 

write the ratios between the 

Q)eeds and the number of teeth in the fonn of a proportion, thus: 

M:48::2:I 
or m words, the nmnber of teeth on gear ^ ts to the number of 
teeth on gear B as the speed of fi is to the speed of A. 

1. A 48-tootb gear drives a 120-tooth gear. What is the ratio 
of their speeds? Atu. 

2. Two shafts are connected hj gears, one turns 5S times a 
minute and the other makes 11 turns a minute. If the smaller 
gear has Si teeth how many teeth has the luger gearP An*. 

teuon Sheet on Angvlar Meamremenb 
One of the most difficult subjects to teach a practical mechanic 
is the relation of the chord and the angle. This subject may be 
presented in a very practical way as fi^ws: 

1. Lay o9 the following angle with a two-foot rule by measuring 
the chord: 
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S. Lay cS the following angles with a steel square: 
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£«MOR SAm( on CfMf 

bi connection with mathematics, it is poaslble to teach the mean- 
ing of a great many industrial terms, such as "day rate," " pre- 
mium rate," "earned rate," "ovatime rate," etc. These terms 
may be aroused by such questions as: 

What is meant by hourly or day rate? 

What is meant by earned rate? 

When are you paid overtime? 

Do you get premium wh«ai working overtime? 

How does coming in late in the mwning affect your overtime? 

Does the company pay overtime for work done during the noon 
hour? 

Does overtime increase the cost of a job? 

Of what advantage is overtime to the company? 

What b piece work? 

What is meant by paid on account? 

What do you mean by time and one-half? 

What is a time slip? 

What information should a workman put on his time slip, before 
turning slip in to the time clerk? 

What is done with the time slip after the workman turns it in? 
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What is done with Hie time dtp after tlie p^ roll u nude up? 

Is the time slip ever destroyed? 

Is there harm in putting mtse time on the time slip than the 
actual hours worked cm the job? 

What effect will this have on the cost of the job? 

What are the things that enter into the cost of a job? 

A coat sheet should be given to the pupil, and practice given in 
working out costs. The overhead charge may be conaid»ed as a 
certain per ceit of the labor, as 30 per cent for sheet-metal trades. 

RxiATBD TrADI! KkOWLXDQII OV A ScALB 

Give each student or apprentice a scale, and ask him to examine 
it very carefully. Then lead the pupil by asking the following 
simple one-step questions: 

What markings do you find on the scale? 

Into how many parts is the inch divided (m your scale? 

What is the snuJlest division of an inch that you have seen on 
any scale? 

How many of these divinona does it take to make an inch? 

How many quarter inches in one inch? 

Write a quarter of an inch fractionally. 

Write a quarter of an inch, using dedmals. 

How many quarters in two inches? 

Draw four lines with the scale. 

Divide the first line into tnchea. 

Divide the second line into one half inches. 

Divide the third line into one fourth inches. 

Divide the fourth line into one eighth inches. 

Write in dedmala i", i". 1", A", A", I", A". A". *". 

QUESTIONS FOB DISCUSSION 

1. Is the (tudf of mathematics induBtnally fimdamoital to all trades? 

S. E:q>luii why tlie average teacher in the college section in mathematics 

is able to hold inteteat better than the same teacher in an industrial 

8. Esi^ain why a group of macJiinists OR aimoiu to know how to diange 
a common fraction to a deomal fraction. 

4. Why will an apprentice machinitt, irtio is anxious (ambitiotu) to be- 
come a foronao, acquire shop mathematics faster than a skilled me- 
rhanir, who is wtisfied with bia present rating? 
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0. A boT ntcn s bwie •diod bom tlte grammw KbooL Be has left 

■chool becsuM he cannot understand fractioiui. Eb>w would you 

undertake to teach him tnctioua? 
<t. A gnunmar school teacher asked every pupil who failed in a aimple 

example in tnctioni to do ten additional ones. Would this be a good 

practke in an industrial school? WhyF . 

7. Give five practical mathematical proUema in the following tradea; 
Hadiinirt, plumUng, iteam oigiiiecnng, dectrical trades, pattern 
making and sheet metal woric 

8. A boikr-inaker determines the innde drcomferenoe of a boiler by 
multiplying the inside diameter by 3 and allowing one additional indi 
in every seven iacbes in the diameter. Why is this method mor« 
simple than multiplying the diameter by Si? 

ft. An instructor in shop msthematict asked an q)prentice to multiply 
8i by IS) by 3. The pupil in the pattern making shop took very little 
interest in this problem. Could the intcxest be aroused 1^ Tn«lfing 
the problem concrete? 

10. When would you teach the slide rule to an dectrical ai^irentice? 

11. How would you teadi trigtMiunetty to a group of met^ianica in an 
evening class? 

It. If you were tJ^arhing « ffoap of motcw-mlnded bc^^ 14 to 16 yean ol 
age, how wouU you make your instruction concrete? 
1 18. Give the prindples of mathematics involved in ti^^bing how to figure 
gears on a screw cutting lathe. 

14. What principle of mathematics is involved in teaching how to obtain 
an offset for taper turning? 

15. How would you expliun the principle of shrink rule to a group of pat- 
tern making apprentices P 

10. Give the outline of a lesson in teaching the princi[& involved in 
locating six equidistant hoks on a ciide, to a group of pupils in a ma- 
chine shop course in a day industrial school. 

IT. Give the ontlme of a kssoB for teaching the principle of cutting 
rafter angles by use of a sqiuue to a group of house carpenters in an 
evening sdiool. 

18. Give the outline of a lenoa tor t— '^"■g the sBde rule to a group of 
draftsmen in an evening dan. 

IS. How would you explain the use of logaritluns to a dass of advanced 
pupils in a machinist's course in a day industrial scbool? 

20. Give a lesson plan showing how to present the use of a formula to a 
group of young electrical apprentices. 

n. Pupils in an all day industrial school are often oUiged to keep a time 
caid, calculate the cost of materiBl and labor, and the price that 
should be charged for output. What principles of mathematics may 
be taught in this way? 
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LIST OF REFERENCE MATERIAL FOE FUTURE READING 

* The Ttocking <^ Elementary Maihematia. D. E. Smith. 

(MeUioda of teschiug eiemeatar; mathematJca. One of tlie best 
books.) 
** A Shori AeanaU i)f the Hilary of MaihematieM. M. B. Ball, 

(A concise account of the derdopment of msthematki.) 
."'Pmctical MaUienuticB." W. H. Doolej. MaHiematua Teacher, 
June, 1918. 

(A diseiisnon of some of the best metboda used in trade classes.) 
•• An Eiemmtarg TreeHt on OrajJu. George A. Gibson. 

(I^esents the subject in a connected form simple enou^ in the 
eariy stage* for tlie b^inner.) 
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CHAPTER XV 

METHODS OF TEACHING ENGLKH 

Etebt one has two duties to perfonn outade of hia work 
— the duties he owes to society: one ia to act as head of a 
family, and the other is to perform the duties of citizenship. 
As head of a family he should have a training that will give 
him the intelligence to be a good provider and to know how 
to enjoy the companionship of his family and hia friends, and 
also to secure honest enjoyment out of life. 

Every person in this countiy has more or less to do with 
the government. This is the only comitry in the world that 
has given to every male citizen of ordinary intelligence the 
ri^t to vote and to decide how our government shaU be 
conducted. Therefore it is important that general intelli- 
gence ot the working classes should remun fairiy high. In 
order to have this general intelligence, it is necessary to 
continue general education in English, civics, and social 
sdenoes until the pupil reaches the threshold of manhood, 
Hiia will conserve what he already knows and will inoease 
hia general knowledge. 

English is the moat important academic subject in the 
course of study in the day industrial sdiool. Every one 
must be able to speak and write about the things he ia doing, 
and to be able to make his desires and ai^reciationa known. 
The teacher should begin by showing the value of English. 
The necessary English includes ordimoy letter-writing, pen- 
manship, spelling of common words, and oral English about 
his work and eveiy-day life. The desirable English — how 
to write — includes reports of work done in the school shops, 
condition of worker and work, the human phase of various 
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occupations, enlarged vocational vocabulaiy, tliat one may 
read tedmical and trade literature. Cultural English de- 
velops a love of reading, an appredation of good books, re- 
porting, descriptions, etc. The intellectual and emotional 
side of the student is brought out; also any literary ability. 
An effective course in English in an industrial school 
should tend to develop the following: 

1. Ability to express easily and freely oral and vritten EngliHh. 

i. A knowledge of the structure and form o! the language. 

S. A real desire to read. 

4. An appreciation of good literature. 

8. A knowledge of the best authors. 

In teaching English, begin with reports of the shop-work, 
followed by correspondence, orderii^ supplies, and then 
^>ecifications of the projects that the pupils are working on. 
Then show the need of being able to write about the condi- 
tion of the workers, followed by a study of good books. 

In order to develop a special fondness for books, we must 
show the pupil an incentive, that the world depends on 
books for knowledge and b^piness. Assign to the pupils 
readings in books to bring out the good points, after you 
have read selections to them, 

Leascm Sheet on Spelling 
Ijbt or UACHiNx-Snop Words 
MaMnet Maelmut 

Emery wheds Valve reseat^ machine 

Emery grinders Screw jacks 

Tool grindets Hydraulic jacks 

Traveling cranes Jib cranes 

Testing plant Blanking dies 

Standard plug and ring gauges Erecting plates and blocks 

Dies and taps machine ^gs 

Surface plates Pneumatic hoists 

Taper reamers Electric grinders 
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Machuua 
Pneunuitic drills 
Pneumatic comer driUi 
Die-sinker mill 
Saw blade, grinder 
Milling planer 
Universal milling mac^une 
Twilling macliine 
Plain m illing machine 
Vertical milling machine 
Reamer and cutter grinder 
Turbine blade cutting machine 
Saw table 
Circular saw 
Radial drill press 
Drill press 
Sensitive drill press 
Multiple drill press 
Drilling and boring machine 
Twist drill grinder 
Power punch press 
Planer 

Crank alotttf 
Electric hand drills 
TcHXihes 

Vertical boring mill 
Hwizontal boring mill 
Engine lathe 
Fox lathe 
Gap lathe 

Universal grinder (lathe type) 
Speed lathe 
Universal tool grinder 

HandiodU 
Peen hammer 
Chisels 
Calipers 
Micrometcx 
Gauges 



Turret lathe 

Triple-headed bolt machine 
DouUe-headed bolt machine 
Bolt cutting machine 
Fox monitor lathe 
Automatic screw machine 
Semiautomatic screw machine 
Monitor lathe 
Cutting-oS machine 
Screw Blotter 
Tube cutter 
I^pe threading macJiine 
"Shaper 

Double-headed shaper 
Draw shaper 
Universal key aeatet 
Surf ace grinder 
Spur gear cutttf 
Gear and worm wheel cutter 
Bevel-gear cutter 
Open-side planner 
Turret rack cutting 
Band saw 

Gorton disc grinders 
Buffing machine 
Power hack saw 
Magnetic metal separatee 
Belt-lacing machine 
Hydraulic press 
Belt-scraping machine 
Arbor press 



MaienaU 
Emery cloth, etc 
Tool steel ' 
Soft steel 
Wrought iron 
Highspeed sted 
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EmdTooh 


MaterialM 


Scales 


Cas1>in>n 


Files 


Bronze 


Scraper 


Babbitt metal 


Lead hammer 


Lubricating oils 


Drills and reamers 


Belling (leather) 


Surface gauge 


Waste (cotton) 


Surface plate 




Center punch 




Scribe 





The desirable English should include practice in the use ot 
four or five types of letters: letters to a parent or other rela- 
tive, letter applying for a position, an order or requisition 
for supplies, letter to a superior official, letter to a public 
official, letter to a newspaper offitnal, correspondence be- 
tween two departments of the same corporation, etc. The 
pupil should also nmke a stu<^ of the use <^ short stories, 
and the technical literature of his trade. 

Teachers should have the pupils acquire the "libraiy 
habit." An effort should be made l^ the instructor to find 
the list (^ technical books on eadi trade. A list may with 
profit be placed on a buUetitt. Later an interest in general 
reading may be acquired by the pupil. 

A boy is least fitted to choose the books which are desir- 
able for him to read. His interests at various ages decidedly 
influence his reading. A boy's library should supplem^it 
his early life. As the boy grows, his interests change from 
those of boyhood to those of manhood. TbMi is the reason 
why travel, adventure, invention, bic^aphy, love-stories, 
and outdoor books appeal to the interests and needs of boys 
at various ages. They should read carrfully and slowly so 
as to absorb what they read. Stoiy-tclling, with si^gestions 
where more can be read, is helpful. Not all magazines are 
interesting to boys. Th^ aie interested in magazines of 
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outdoor life, inventjon, handicraft, etc. Practical talks ap- 
peal to working bc^% The talk should be informal, provid- 
ing definite infonnation, new incentives for effort, and defi- 
nite character-building. A talk should suggest a subject on 
whidi the pupil will do further reading. Many <^ the pupils 
in vocational and apprentice classes are foreigners or c^ for- 
eign deac^it, and the work must be ad^ted to their needs. 

Rules for oral campositioo. Jurist upon correct expres- 
sion at all times. The pupil should give complete sentences 
four or five times in redting. Frequent oraJ composition on 
the work being done should be given by the pupil to the 
class. He should stand in front of the class, in a free and 
easy position, and state what he is doing. 

Careful enunciation of syllables, particularly the final 
pliable, should be required. 

Do not allow the pupil to use long sentoices. Cultivate 
a habit of using short, concise sentoices. 

Do not permit the use of slang. Teach the pupils to be 
accurate in their statemoits, and try to cultivate the use of 
discriminating words used in the trades. 

As far as possible have all written work preceded by oral 
drilL To iUustrate: if a pupil is asked to write a letter to his 
brother telling of his work, he should tell the class what he is 
going to write. 

The following rules should be required to develop proper 
writing habits: 

1. Write oD only one aide of the sheet of paper. 

S. Have a balanced margin at the top and bottom, and at the 

sides of paper, on which compositions are written. 
8. All sentences should begin with a capital tetter, 

4. Sentences should end with a period. 

5. Sentences involving a question should end with an interroga- 
tion point (?) 

6. A liberal space should intervene between consecutive lines 
and ccaisecutive words. 
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7. rnie use of commas in seriea should be used. 

8. TIm use of long compound and complex senUncea should be 
discouraged. 

9. Slang should not be used. Shop or technical expressions 
should be in quotation marks (" ")t and the meaning in 
parentheses. 

The following detached outline wQl illustrate the above 
principles: 

Thrmx-Ybab Counaii in Etrauan tob SuipriTTEBs' Apphentic ^ 
Firat Year ■ 

Time: One monlA — om hour a week: Practice in spelling and de- 
scription of the various toob, appliances, materials, and fittings 
used in the tool-room. 

Four monihe: Short oral and writt^i composition work based on 
the weak of the apprentices, such as drilling, reaming, chipping, 
and calking on various parts of the ship (deck platforms, compart- 
m^its, divisions, etc.). Description of such terms as section, stem, 
port, Btaiboard, forward, aft, and after ends of the ships : bulkheads, 
sheU waterilne, tanks (oil, and fresh water), drainage, etc.; anaxa 
plate, cage masts, and turrets. This practice will dev^p in tiic 
pupil the power to express what he is doing in simple and direct 
English, 

Four moatlu: Review principles of grammar relating to the use 
of nouns and pronouns so that the apprentice will know when and 
bow to use capital letters and simple punctuation. Compontion 
on bulkheads, hatches, doors, etc. 

Three moTiUu: Practice in giving explanalions and directions. 
Develop tlie' power to express in short, concise sentences such as 
directions marked on templates. Describe length, breadth, thick- 
ness, scrcdl, curve fc»ms, etc Composition on trunks, ammunititm 
hoist, bits, etc 

Seoond Year 

Orte motOh: Simple description (both oral and written) on drill< 
ing, [daning, scarfing machines, on searchlight platforms and cage 
mast 

Three motiihs: Beview of the section of grammar relating to sub- 
ject and predicate to show the pupil that the predicate agrees with 
the subject. Composition on uptakes, bridges, and conning towei. 
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One month: Letter writtng snd duip-order alipa. Teach four 
typei of letter*: letter to a parent; letter to a fnend; letter to a 
public official; letter to a superior official, etc. Bring out tlie four 
easential parts of every letter. 

Thrte montkt: Ftactice in writing — description ol shop-work 
with special emphasis on the division of the composition into par- 
agraphs. Engine and boiler-room foundations, ammunition stor- 
age and boat craiies. 

One month: Discustdon and practice in writing according to the 
following outlme: Planning, manufacture, and installation. 

Three moniht: Composition on the turrets and bulkheads, hatches 
and aruKoed decks. 

Third Year 

Six moKlhi: Considerable practice during this period should be 
devoted at this time to both oral and written descriptions. Effort 
should be made to correct every-day mistakes and develop the 
power to writ« lengthy descriptions in simple, direct, and concise 
language. Ctwapositions based on method of pr(q>ulwtn, steering, 
procedure in building shell of ship, launching, etc 

Five monihi: During this period the apprentice should write re- 
ports and descriptions of what he is doing. Empharis should be 
lud OQ accuracy and details in describing the building of a ship — 
designing, planning, manufacturing, and assembling. 

One month: Written and oral composition on the economical and 
efficient methods of production. 

The process of Americanization must follow aloDg ttie 
lines of interest to the immigrant. He will learn English if 
he sees it is to his advantage. Hierefore incentives must be 
offered. The greatest incentive to the lecently arrived im- 
migrant is an advancement in Ms work, increase in hia earn- 
ings. The academic work must center around hia duly 
occupation. 

The English should consist of a series of graded lessons on 
the conservation, commands, names (rf parts of machines, 
tools, etc., that he uses in his work. This is the necessary 
English. As far as possible the work should be carried on 
through the activities <^ the shop or mill.' 

* See page 177 foi coune <rf study for mill-iraricen^ 
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Foreigners usually Kve in communities by themselves and 
seldom have occasion to use English, lie chib, the coffee- 
houses, the stores, and friends all use the mother tongue in 
conversation. Any attempt to teach English along general 
educational lines will fail at this period. 

The desirable Bngli^h is the P.ngHgh necessary to become 
a citizen. The foreigner should know the value of citizeti- 
sbip. This can be done by developing among the workmen 
social and industrial justice.' 

IU.OBTBi.TIVB liEaaOim m biDCSTBIAL EnGLIBH It« 
NON-ENOUaH-SpilAKIHa WOBKXBS 

CloMM m Cattott-MiU EnfiUh 
Enf^k on tlu Picker Machine: Picture or model qf vuuAine b^ore 

thedaes 
is ; This is a picker 

is called : This cot« is called a " beater cover." 

turns : The beater tunu around rapidly, 

be seen t The beater turns so fast that h cannot be aeoi. 

breaks ; It breaks the cotton into anall parts, 

loosens ; The beater alao loosens the dirt from the cottML 

be lifted : The heater cover must never be lifted until die 

stops : belt stops. 

did : The man in die idcture did tius. 

lost : He lost Us ann. 

GoodRutee 
dean : Do not clean the beater vfaen ttie machine Is In 

motinL 
clean : Clean the beater once or twice every day, 

pldE out ; Do sot pick oat the [dcker droppings with the 

machine in motion, 
stands : ^Rie man stands at the machine. 

is : The machine is a picker, 

ig r unning j The picker is running. 

has : The man's hand has four fingers and one thumb. 

' Sw page ITS for oourae of ttady. 
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)mn : The imm h— hia ti^mt on tlie lap. 

will be drftwn : The niKa'a hand will be draws in. 

be broken : His fingen wiU be broken. 

run : Do j^ou run a picker? 

must be : If 7011 do you must be careful. 

pat : If ftrar put your hand on tto b^ or toU. 

loM : Too win loM your fingen. 

Pietun or modd qf a loom before &e dot ' 
am : I am a weaver. 
hav« leaned : I have juit learned to weave. 
run : I run six looms, 
■hows ; This picture shows a man at a loom, 
is : The warp is in its place, 
are filled : The bobbuu are filled with yam. 
holds : The magazine holds the bobbins, 
feeds : The magazine feeds bobbins to the shuttles, 
b : Everything is ready, 
pull : I pull the lever witii my hand, 
weaves : The loom weaves cloth- 
winds : The roll winds the doth as fast as woven. • 
breaks : A thread breaks and the loom stops, 
is fixed ; The thread is fixed, 
start : X start the \oata again. 

Most of the factory operations require semi-skiUei] and 
unskilled workers; each operation lequirii^ only a short 
training. The only education that can be provided for un- 
skilled workers is recreational education, and this is often 
provided by the manufacturers, under the head of "welfare 
work." ' 

Biformation relating to vocational life may be taught 
under the head of "civics." There is a very intimate ccm- 
nedion between vocational success and good dtizenship. 
Every successful citizoi should be an efficient producer and 
should render service to the community. Included in the 
iSee page 238. 
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courae should be m&terial relating to tlie economic activities 
of the community, the histoiy and opportunities, etc.; and 
alt of the portions in the industries. In this way children 
m^ be taught their industrial obligations and opportuni- 
ties. In fact, eveiy subject in the course ot study is suscep- 
tible of an industrial or vocational inteipretation. Teachers 
have numbers of opportunities to speak to the children in 
terms of industrialism and citizenship. Frequent excur- 
sions should be made to industries to obtun first-hand 
information. History should be centered around the 
growth of the industries as successfully as it has covered 
Uterature, politics, and the careers of successful generals, 
statesmen, etc. 

The content of information to be imparted to the appren- 
tice or pupil, under the head of related trade knowledge, 
must ctmfflst of the unda^s^ing piindples of English, mathe- 
matics, the sciences, drawing, mat^als, hand tools, power 
tools, transmisnon of power, etc. Each different sh<^ pro- 
ject or practice should be analyzed into the hand tools, 
poww tods, materials, processes, etc., the En^ish, mathe- 
matics, sdences, etc., and the information denred placed 
under each column. 

The arrangement of content of information to be imparted 
to a pupil in a vocational or apprentice school should be dif- 
ferent from that (^ the regdar school. The course in the 
regular school was founded on logical development, and a 
certain type of pupil accepted this development on faith. 
The pupil in the vocational school with his practical mind 
will not accept the arrangement on futh. He must see the 
value of knowledge and must have his interest aroused. 
The strongest interest is the desire to learn a trade; there- 
fore the point ot attack for all work, especially the aca- 
demic work, should be around the vocational interest. The 
knowledge may be presented m the following order: 
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1. He kncndedge absolutdy neeeasuy. 

2. Show the value of more knowedge, then presoit the deuiabis 
knowledge. 

S. The acccHnpIishment or culture ot the subject. 

QUESTIONS FOR DISCDSSION 

1. An iutnictor in ibop Eoglub ui an mdustrial ickocj found that the 
pupil* lu^ed interest in the AuUinofra^y lA Benjamin I^snklin, 
after readmg the first twenty pages. They draire to read ttade mag»- 
linea. la the uutractor jiutified in droning the Aitlobiograjikf for 
the bade magBzine? Why? 

2. Have the avraage pupils or apprentices in a secondary trade school 
much intaest in geno^l edtication? Why? 

8. Why is it ihfficult to hold the attention of a gronp of apprentices in 
shop English for any length of time? 

4. A pupil in an industiial continuation school objected to the study of 
grammar from a textbook. Expliun why. 

5. Why does a practical man appeal to the average pupil in a trade 
school more than the technical or academic teacher? 

9. In many cooperative high-school courses pupils are obliged to spend 
the first year on high-school subjects. Is this a good plan? Why? 

T. InTestigations show that pupils in cot^Krative industrial courses fre- 
quently leave after learning the trade and become salesmen for me- 
chanical lines. ExphuQ tbis diange. 

8. Should technical journals tc acceasifale to apprentices, tradesmen, and 
pupils? Where is a convenient place for these journals to be kept? 

9. Explun some of the ways in which the element of dtizenship may be 
taught to apprentices in the shop. 

LIST OF REPEBENCE HATEBIAL FOR FUTURE READING ' 

* "leaching English." M. D. Lewis. (hOlodk, vol. 04, p. 631. 

(A very effective method of teaching En^ish.) 
'"Oral Composition." E. M. Bolenius. Edveaium, yoV 9\, p. H9. 
(The importance of training pupla in oral compomtion,) 

* "On the Teaching of Written Composition." L. Coopa. Ediicalwn, 

vol. SO. p. 421. 

* "The DiSeifDtiation of High School Course in English." Education, 

vol. 91, p. eso. 

(Need of different courses in English to meet varied needs of 
pupils.) 

* The Ttaehing <4 Bittors and Civk*. Henry E, Bourne. 

(A diaciumon of the most effective methods.) 



D,g,t,.?<i I,, Google 



CHAPTER XVI 

UANUAL TRAINING YEBSDS INDUSTRIAL EDUCATION 

Manual trsining owes its existence primarily to the fee- 
ing among manufacturers and educatora, after the Centen- 
nial Exhibition in Philade^hia, Penn^lvania, m 1876 that 
the various exhibits of industrial and trade products showed 
that the worionen of some European countries were superior 
to the Am^can workmen. It was said that this superiorilT' 
was due to the system of technical and industrial education 
in vc^e in those countries. As a result of this opinion, 
school systems were asked to adopt a form of technical and 
industrial educatJcm that would meet this industrial defi- 
ciency among the American workmen. 

The school authorities adopted a form of education called 
"manual training," based upon the schoolmaster's theory of 
industrial education; that ia, to train the eye and hand so 
as to develop manual dexterity. The operation of wood- 
working was analyzed, and from this analysis a series of ex- 
ercises in planing, marking, sawing, chiseling, etc.. on wood, 
was devdoped. To iUuatrate : the child was taught to make 
a half-dozoi different kinds of saw cuts on wood, and then 
to throw the cuts of wood away. In the same w^ joints of 
various kinds were made purely for practice. A mmilar 
course was constructed in metal-wcn^ing. As time went on 
the pubhc began to criticize this method of teaching — as 
not being "practical." Tlim method No. 2 was adopted 
to meet this objection; it consisted of exerdaes that made 
useful articles. These two methods rested on the belief that 
the mind waa composed of faculties and that training (coSr- 
dinating) the hand and eye was genend, and that it would 
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give a genera] hsndiness (manual dexterity) that would 
apply to aU trades and industries. A boy wiio could use 
his hands to advantage in wood-working would be equally 
successful in other trades, such as tailoring. 

After a number of yeara this theory was proven to be 
fake. It was diown that hand training is not general, but 
is valuable only for the specific occupation in which the 
training is related. Method No. 8 (industrial method) was 
next introduced into the schook, and consisted in making 
simplified and primitive forms (objects) that would repre- 
8«it typical industries and trades, such as weaving raffia, 
to represent the textile industries, cobbling, the shoe indus- 
try, etc. 

Method No. 4 ({esthetic method) was introduced to cor- 
relate the drawing and the manual work based upon the 
theoiy that the ciuld is interested in constructing both 
beautiful and useful objects. Here was a method by which 
the child could express his ideas in beautiful and useful 
forms. 

The correlation idea in method No. 4 was improved upon 
in method No. 5 (social method), when all forms of manual 
work were made the center of instruction for other subjects. 
The sixth and present method of manual training is called 
"industrial arts," and consists in illustrating the actual 
industries of to-day. 

The history <^ manual training represents a very inter- 
esting development in methods of teaching. The first 
method held the interest of the child because he wanted to 
do somethmg with his hands. Method No. 2 held his 
interest better because he is still interested in making some- 
thing practical. Method No. S held his interest because 
his hand-work was more varied than before. Method 
No. 4 was a better method because it correlated liie theory 
of drawing with the boy's greatest interest — hand- work. 
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Method No. 5 was an improvement because it increased the 
degree of correlation. Method No. 6 is a still greater im- 
provement because the child is learning, by doing, about the 
industries of to^lay that he will enter to-morrow. 

Industrial arts should be introduced into every grade of 
the school system. Before the ^e <^ twelve or up to the 
sixth grade the work diould consbt of a variety of hand- 
work, to give the child a variety of experiences in doing and 
learning many things, and not strive for a high degree of 
skill in Bi^ one form of the activities. The early life of the 
child consists of motor rather than reflective activiUea. 
The objects and materials used by the children up to this 
period should be large, as the physical development of the 
child win not allow him to work with small materials or fine 
instruments. 

After the age of twelve opportunitiea should be provided 
for two classes of pupils : those who desire to continue their 
industrial (uts (manual training) education, and those who 
desire to obtun a prevocational education. The present 
method of teaching manual arts or, better, industrial arts, 
may be improved and made a very important part of the 
general education of the child, by giving him a training in 
the study of the industries of to-day by making projects of 
present industrial value, and combinii^ with it a discussion 
of the industry or trade showing the value of mathematics, 
drawing, scietice, etc. The work will have considerable 
educational value, depending much upon the way the sub- 
ject is presented and the amount of interest shown by the 
teachers. For we must remember that mere motor activi- 
ties may assist in mental development during the first few 
years of a child's life, and in the early period of the educa- 
tion of the feeble-minded, no evidence has ever been offered- 
or presented showing that motor activities, pure and simple, 
inthout any other related thinking process, have any influ- 
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ence upon tlie development (rf the mind. It is possible to 
organize a course of study based upon either practice or 
obeervation, or both, of samples of various trades and indus- 
tries; these can be selected, graded, and adapted to public 
school work, 80 OS to stimulate the thinking process of the 
pupil, and in this manner promote both his physical and 
mental development. 

It is cleiu- that this cannot be done with the limited amount 
of time asMgned to industrial arts at the present time. It 
is proposed that two hours a week be taken from the regular 
program, m akipg in aU five hours a week to be devoted to 
the subject of industries. This can be done without working 
a hardship to the present program, for it will mean simply a 
readjustment of some ot the studies. 

How to arrange such a course of study in mdustrial arts 
80 as to have the proper devebjpment of motor and intel- 
lectual activities has rused some difficult pedagogical 
problems. It has been shown above that during the early 
stages of the elementary-schod program very Uttle reflec- 
tive work should be provided with the handiwork. But as 
soon aa the child enters the sixth grade he should begin to 
think about the hand-work and develop the habit of reading 
about the industries. To show that a great deal of time is 
wasted in our elementary-school program, as tar as returns 
are concerned, consider the time devoted to geography, and 
how tittle knowledge of this subject is retuned by the 
average adult This is due primarily to the fact that geo- 
graphical knowledge as often presented is a mere abstrac- 
tion that is nnther interesting nor clear to the average 
child. 

A course in a study of industries presented in an interest- 
ing manner will arouse the vocational interests of the child. 
The excursion, observation, or hand-work may be the basis 
of instruction. The writer suggests four readers, with 
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attractive titles to supply the related industriid infonnatioii: 

1. The Farmer and Uii Friend. 

2. Diggera of the Earth (Mineri). 

8. Moreen c^ Many Things (Manufacturers). 
4. Travelen and Tnudtng (Commerce). 

Each reader should contain infonnatJoii about the law 
nmteriaU, the manufacture, trades, machines, etc., of an ob- 
ject that is familiar to the child, and that he uses at school 
or home. 

The greatest educational value of industrial arts is ob- 
tained when the pupil is taught in the school shops, so that 
he works out his own plan as independently and completely 
as possible. The plan in the shops would be along this line: 
First, a general discusaioi^ of the purpose of the work: a 
' study of the material to be used. Pupils should examine 
and compare various samples and models. Second, pupils 
with the lud of the teacher will work out plans. This can 
be done economically by the teacher working with the class 
as a whole. Pupils should be encouraged to look up all 
information on the subject. Third, each pupil should work 
out his own plans in writing, with drawings and calculations, 
and submit them to the teacher for approval. Fourth, the 
pupil should be allowed to proceed with the work. 

However important manual training uid prevocational 
education are, they must not be confused with industrial 
education — which ums to prepare a pupil definitely for a 
trade. It is a fact that industrial arts work or manual 
training was instituted to prepare pupils for the trades and 
industries, but the experience of twen^-five years shows us 
that it has faUed to do so. TPhat applies to industrial arts, 
apphes equaUy well to household arts. In making this 
statement I know that there are isolated teachers doing 
splendid work in cabinet-making, printing, etc., under the 
head of manual tr^ning, and have sent boys directly to the 
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tiadei, and there are some teachers doing manual tr^ning 
under the name of indiutrial work. Nevertheless I feel that 
this distinction applies to the general case. 

The puipose of a course determines to a laige d^ree the 
method of teaching and the kind of information imparted. 
An industrial course is to prepare specifically for a definite 
occupation, and it is necessary to train the pupil in the 
shortest time in skill and knowledge for that trade. The 
tools, equipment, and conditions in an industrial school 
shop must be similar to a commercial shop, the instructor 
a skilled mechanic of that trade, and the class must do com- 
mercial work under commercial conditions as nearly as 
possible. The work in an industrial school is laigely indi- 
vidua! and each member should be allowed to progress at a 
rate which is in accordance with his development. Since . 
emphasb is on speed and skill, which means concentration 
on the part of the pupil to his work, it allows very little time 
to study procedure. His science, drawing, and mathematics 
are the sdence, drawing, md mathematics of his trade, so 
that spedalization is carried on in all the school work. 
Emphasis is laid on the ability to do work, and not the talk 
about doing it. Classes are small — not over fifteen pupils 
at one time. 

Industrial arts work or manual tr^ning, on the other 
hand, is a part of general education, and as such is governed 
by the ariating general educational methods. Emphasis is 
lidd on the complete comprehension of the sdentific side 
of each subject. Larger classes, usudly twenty-four, are 
allowed in industrial arts work, and the class usually works 
on the same project or exercise together. 

Prevocationat work is usually provided during the years 
from twelve to fourteen, and as the average child has not 
tiie physical development sufficiently to use his fingers 
for purposes of precision in some trades until he is at least 
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fourteen years of ^e, and in most cases sixteen, tlie aver- 
age pupil cannot do vocaUonal work in a prevocational 

Since the great majority of pupils must leave school, for 
economic and other reasons, when they reach the ^e of 
fourteen years, it is clear that whatever training a pupil 
receives tor tlie work he is to do he must receive in the 
industrial arts, prevocational classes, and short unit indus- 
trial courses. That is the reason why those classes should 
be well developed, so that a course of study will be presented 
that will include eveiy fundamental mode <A utilizing tlie 
mind which the industries empl<^ in the conduct <^ their 
affairs. This mil give to the motor-minded boy interest 
and growth — which are necessary to power and self-con- 
fidence in doii^ the day's work. The problems that are 
to be studied should arise in a vital and natural way so that 
the motor-minded boy will see the need of study and memo- 
rimng in his school work.^ 

Pbbvocaticoial Coubbb 
The course of study for a prevocational school must be a 
varied one if it is to help boys and girls to find themselves. 
It should consist of an organized training in practical arts, 
which will include a variety of experiences fundamental to 
the life of the conununity. This includes wood-working, 
metal-working, printing, plumbing and sheet-metal work, 
fmd electrical construction, as they are all found in all com- 
munities, and possess content that can be easily adapted 
to school in the form of projects. This b different from 3 
vocational course in wood-working, metal-work, or printing. 
Like the vocational work it will consist of a series ot jobs, 
projects, or enterprises which in their accomfdishment will 
(pve the boy an insight and appreciative understanding of 
> See page IM for coune trf rtudy. 
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fundamental processes in the more important industries (tf 
every community.* 

One half of the time in school should be given to related 
woric in English, social studies, mathematics, science, for an 
inteUigent understanding of civic and social responsibilities. 
The [ffojects should be real commercial work, as is usually 
necessary in a school plant, in order to test the interests and 
capacities of the pupils. 

The shop-work in a prevocational or industrial dasa 
should be arranged in a series d projects, each involving a 
new principle. A project card (see pp. 190, 191) should be 
used with each project. Hie card should contain the pupil's 
name, the pupil in cha^e of the project, senior pupil, and 
the helper's name, junior pupil. A space for the following 
marks should be left at the top of the card, related trade 
knowledge, and effort. These marks may be ^ven by tixe 
teacher when the project or job is completed. The cards 
are kept on file as a matter of record; the date the job is 
started and the time it is finished, that the number of hours 
(total hours) may be calculated; the materials and tools 
ordered from the stock-room should be listed by the pupil 
after he has determined the proper equipment. The pieces 
should be obtained from the catalogue on file, at the tool- 
room window. The difference between stock and tools 
ordered and those used at the list prices (catalogue) repre- 
sents the chai^ of the job outside of the labor. At the bot- 
tom of the card the cost of the job should be calculated 
according to the form of the standard wage. On the rear 
sid^ of the card the drawing or sketch of the completed 
work should be made, and below, a description of the job 
or project 

llius it is possible to mark on one card the related shop 

knowledge with complete data. The marks from the pro- 

* S«e page IBS (or courae of study. 
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ject card may be transferred at the teacher's leisure to a 
permaoent lecord card called a "project marking card." 

Prerocational instructors. If the interest and capacity 
erf a boy is to be successfully tested, the experiences given 
to bim must be as near like the actual shop as possible, 
otberwise it lacks reality. In order to carry out this idea 
successfully, it is absolutely necessary to have instructors 
who possess not only a general acquaintanceship with, and 
knowledge oti tlie industries presented in the course ot 
study, but th^ should give evidence <rf ability to malK an 
intelligent study of the progress in methods and processes 
of work in industry, so that the school may be able to keep 
abreast of the times. This can be accomplished by the 
instructors working in industrial establishments during 
vacation periods. The uninterested teacher may be able 
to hold on in the regular school system, but the success of 
the prevocatjonal work is dependent in such a large degree 
upon the teacher's power to hold and interest the pupils, 
and upon his qualities of adaptability, originality, initiative, 
and keen interest, that only the exceptional teacher shouhl 
be employed. 

The plan of the prevocational training in New York City 
is as follows: Pupils in the seventh and eighth grade classes 
are allowed to select a prevocational course which includes 
two groups of studies — the academic and the shop-work. 
The first includes the essentials of English, arithmetic, sci- 
ence, history, and geography. The second includes the 
theory and practice of mechanical drawing, free-hand 
drawing, electric wiring, garment design, joinery, sheet- 
metal work, machine-shop practice, printing, plumbing, 
and sign-painting. 

The time allotment during the week b as follows: 

Total time 8S hours 

Shop time 15 hours 
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Student V Apptcotice in <diwge ot job Btipa'a nuoe 

Uarka<«vfanaiuhip Bfsric f ornktod tnde kacnriedge 

Uaritof diagnuu Effort 

Job w pioiect ftarted Roiibed ToUl honn 

Hateriab ordeied Catklogne I^ice iMoe Hatomed tool* Chotge 
Toolicrdend 



BEAR SIDE OF CARD 

Kagram of iroric 



Desciipticm of job oc px^ect 



Cost of Job 

ffr. RaU 
Medumic'a time 

&r. Aob 
Helper's time 

RaU 
Material, lb. or ft. 

Total 
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Acadetnic time 20 hours 

English 6 hours 

Arithmetic S hours 

Histor7. fseognv^ 2 hours 

Science 4 hours 

^lysical truning, hyj^e A hours 

Bd&ted dr&wing S hours 

The academic material is correlated with the shop sub- 
jects and shop instruction. In order to do this effectively 
the academic instructors spend one hour daily in the shops 
consulting the shop teacher and pupils so that he is able to 
talk intelligently in the class work about the shop instruc- 
tion. Pupils rec^ve samples of different kinds of industrial 
work during the two years. The afternoons during the first 
nine weeks are devoted to macliine work. Pupils showing 
unusually marked ability in the trade may continue in this 
branch, while those who show that they are not proficient 
change to electric wiring the second term of nine weeks. 
This scheme is continued every nine weeks in wood-working, 
dieet-metal work, commercial subjects, etc., until the pujnl 
has found the trade that he b best adapted to follow. 

"Hie course provides for the presentation of instruction 
from the most elementary exercises to the finished job. The 
correlated work of the academic department has been 
planned with a view to giving it at a period when the work 
will be most timely. It is a significant fact that most cor- 
related work ot the printing class, particularly the formal 
English, possesses the double value ot being cultural as well 
astechnicaL 

In like manner the mathematics of printing, whether it 
be to find the number of ems in a given piece of work or 
determining the number of pieces that can be cut from a 
full sheet of paper, is of a kind that has a value other than 
its application to this trade. Experience has shown that 
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this course, supplemented by a certiun amount of individual 
instruction, will enable pupils possessing an aptitude to gfun 
in one term a range of experience equivalent to that guned 
during two years in the average printing office. 

Specimens show that the pupils have done considerable 
printing for their schools as well as for other schools in the 
vicinity. However, in no sense are schoob in competition 
with the trade. If the schools did not have the printii^ 
equipment, the work would not have been done at aQ, 
because there would have been no funds available. 

The following outline illustrates how the shop-work may 
be correlated with the academic work: 

Printing 

Praetietd uork Shop-uort Corr^ation 

Ltuniiig urangemeat o( Origin of printing Usthenutics 

ti1phal>et in type caae Spread trf pcinting Lead* to pica 

Maldng dutgroms of type Printing in education Leads to inch 

cases and commerce; in Points to lead 

(a) Califioiiia job case newspapers and Points to pica 

(b) News cases periodicaJi Points to incfa 
Learning case Knowledge of grammai Picas to inch 
Memory teats in location and spelling *—™tiwl En^sh 



o( alpl^bet in type case Pont of type 


Spelling 


Poature al case 


Body type 


Punctuation 


Hotdrng stick properly 


Job faces 


Proof-reading 


Exercises "in piddng up'^ 


' Name of type faces 


Syllabication 


properly «Kl placing 


Ori^n of names 


HUtory 


intostkk 


Tedmical terms 


Rrrt movable type 


Exercises to develop 


(a) Used in press- 


Science 




room 


lyp^making 


of motion in setting 


(b) Used in conqios- 


Histoiy 


Spacing 


ing-room 


First Bible wu) 


(a) Even spacing 




otbei books 




of space between 




Typ^making 



(c) Space after "pmnts" Care of equipment Jlatkematics 
<<9 Solid matter (a) Componng-room Point system 
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PraeHeal work SltajHeorb CorrAOiom 

(e) Lcmdcd auOet (b) Pna-room En^uh 

juvtifyiiig type in itk^ Funiiture Spelling 

(•) Wood Froof-reftdiDg 

(b) Metal PunctiMtkiii 

BiK of t]rp" and ipto- Syllabkstion 

Point qfctan 
Fointa to em qnad 
Fointa to eD qmd 



PiiUT rat Pbevocatioval Educatkui 

TVntatuv Court* qf Stu^ 
A. Academic woric, ApproziiiiAtely half time. 

1. Ensliih, I^mguage work based cm reading, much of the 
reading to bear on the industries. Compositi(Hi> dealing 
with the occupational woric of the wdiool, business corre- 
spondence, business fonns, spelling, and penmanship. 
Aim to cultivate a love for reading. 

2. Ar&hmetie. To be of a very practical nature, including 
fundamental processes, shOTt methods used in business, 
business and trade arithmetic, witii emphasis on immedi- 
ate application to the industrial work of the school. 

S. Qeograj^. Chiefly industrial, and closely related to 
history. 

4. Biitory. Closely related to geography, and dealing with 
the industrial and commercial development of the city, 
state, and country. 

5. Cme and aoeial dvHei. Relation of the individual to tiie 
community, state, and country; relation of the worker to 
his work, to his employer, and to his fellow workmen; 
duties and responsibilities, both civic and social, with 
special reference to sanitation, personal hygiene, etc. 
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I, Indiutrial wocb. Approxunatel; h^ time. 

1. Wood-working. To con^st principally of carpentry, in- 
cluding such other fonns of work as may be called for by 
the projects undertaken. Study of tools; machines and 
structurea, auch as garages, poultry-houses; problems in 
framing, truss construction, and repair work, with emph^ 
sis on tlie latter. 

S. Melal-u>orking. To consist of work in hot and cold bar 
metal and sheet metal. Practical problems in repairs 
and coDstructiou which develop in the equipping of the 
school, will supply work for some time. This will include 
such work as the making of brace and angle irons, bolts, 
machine and bolt guards, simple tools, pipe cutting and 
threading, metal parts of electrical and otiier apparatus. 
In addition to this, the students should take apart and 
assemble the old machines, endeavoring to find out how 
they work and why they work. Study carefully the prin- 
ciples of the automatic machine and the method of con- 
veying power through machines to the point of doing the 
work, the intention of this work being to familiarize the 
students with the geneml principles of machine construc- 
tion. 

S.^PrinHns and binding. To consist of the simpler forms, 
mainly the printing of forms, cards, annoimcements, etc., 
required for the school; this work to be supplemented by 
special work in English, proof-reading, design, and cotor 
harmony. 

4. Eledrieal oaiu^ueHon. To consist of elementary work in 
battery construction, magnetism, induction, small motor 
and dynamo construction, wiring, electrical measurements, 
and testing. Experiments with batteries, induction coils, 
and the wiring of bell, telegraph, telephone, and other 
circuits, will be worked out on specially constructed frames. 

5. Drawing. To be elonentaxy in charact^, but practical 
and related directly to the projects undertaken by the 
pupils in the various shops. To ccmsist of both free-hand 
dcetching and me<Jianical drawing of the common parts 
of madiines such aa nuts, bolts, screws, etc. 
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Program t^ CUutea 





rinttim 


SMMdtMT 




atuwi 


SKlbmi 


BtHiml 


Butiemt 


AftenKxm.. 

ThuTstkys 

MoraiDgr... 




BwA-wmk 
Shop-work 

Bodt-worfc 


Sbop-WMk 
Book-worlc 

Bo<A-»ork 
Shop-work 


Book-wmk 
Sbop-w<Rk 

Sarap-woric 
Book-woA 



While section 1 of the first class is receiving in^ruction in the 
wood-working shop during the first half-year, section S is in the 
printing shop. Diiring the second half-year the two sections are 
reversed. Similarly, the two sections of the second-year class 
alternate between tie metal shop and the electrical shop. In all 
cases one half of each day is spent in the shop and the other half 
in book-work, as already noted. 

A program for manual training usually includea a double period 
or one halt the morning or afternoon. Ilie academic work ia not 
usually correlated with the shc^ activities. 

Instructors in manual training are usually graduates in the 
manual training courses of colleges and normal schools. Many 
have received both their professional and shop training in the nor- 
mal and college classrooms and shops. Naturally they bring into 
the school shop the general educational methods and not the com- 
mercial methods of the industrial world, which latter xre so neces- 
sary m training a boy to be a mechanic. It is seldom that the man- 
ual training instructor is willing to go into the commertnal shop 
after he has begun to teach in order to get the commercial shop 
tnuning. This lack in numiml training instructors of ccKumercUJ 
shop experience is the principal reason why they are not usually 
employed in vocational and prevocational schools. Experience 
shows that it is possible to take an experienced mechanic from the 
industrial world and supplement his experience with sufficient 
knowledge on principles and methods to make an effective shop 
instructor and that it is not a satisfactory plan to train industrial 
teachers by giving them all their shop experience in a school shop. 
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QTIESnONS FOR DISCUSSION 

I. ^w dty offidali vt » laige communit]' recently decided to do Kvny 
witli ■"W'hib' tnining in the icbool tystem, od Uw gnniiid ttwt it was 
npennve »ai the ■dMoli WCM not obliged to tesdi it Were the 
•chool offlciali juatifled? 

t. Explain why the manual training in the general high Khool of a tex- 
tile community uiually teachea wood-irorlcing and metal-working 
and ignore* the most important induatml activity of the city? 

S. Should cobbling be taught m the grades? 

4. Indiwtrial art* are often uaed ioitead of manual training tcHlay. 
Why? 

A. A principal of a large dementary sduwl dedrea printing taught in 
order to have plenty of fomu for the office. !■ this good pedagogy? 

8. An inttructoT in wood-wotUng in a prerocational sdiool haa made 
out a de£nite course of (tndy, but is unable to follow same, on account 
of the donand for flower-pot stands, and other impro v ements for the 
•cbool. "nie principal of the school approves of these demands. 
What are the advantages and disadvantages of sudi a plan? 

7. In the poorer sections of a large cosmopolitan city a number of prevo- 
cational classes were established, while none were formed in the 
wealthier parts of the dty. Is this fair to the citizens? 

8. Is it poanble to teadi trades in a prevocational school? 

9. A principal of & iMge sdiool finds a number of boys who ue about 
to kave achool. He places them in a prevocational class in machine- 
she^ woA, and inusti that they be tau^t how to run & lathe in order 
that they may secure a pontion later. Is be justified in doing this? 

10. Kyw will manual training or industrial arts asnst in vocational guid- 

11. An instructor in wood-working in a high school makes a few chun 
for the si^iool, and he states he is doing trade work and should secure 
state aid. Should the class receive state approval? 

12. Explain why boys like to work in wood-working. 

13. Should an industrial arts course in a school system include all forms 
of industrial activities open to the boy of that community? 

14. Should girls be allowed to take metal-working in a high sdiool? 

15. A teacher of pattern-making claims that a course in pattern-making 
"teaches pupils to be accurate and careful." Does psycfaolof^ justify 
this statement? 

' 16. A communis cannot afford to sopport both an industrial and a pre- 
vocational school. Which ODB should be omitted? Why? 
17. State the educational values of the following: (a) for^ng in the Utii' 
nical course in a high sdtool; (6) sign panting in a prevocational 
course; (e) pluml»iig in an evening trade school; (J) hand weaving in 
tbelh^gnde; (e) refiniahing a piece of furniture in the w^th grade. 
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UST OF BEFERENCE MATERIAL FOR FUTUBE READING 

* What eanlh»OTade School do far I jubutnalEducalionf A. Garlio Spen- 

cer. National Sodet? for the I^motion of Indiutml EducaUon. 
ProcotKiingB, 1B08. 

(Need of reorganieation of giade work w aa to oontiibute to 
industrial education.) 
** "IVee Stages in Indiutm] Education." MaawU Training and Voet^ 

Hontd Edueation Magamw, Januuy. IBIO. 
** The Phee cf Jnduttriet in Bleineniary Edueation. Katheriiw D(q>p. 

(Shorn the rd&tioiuhip between indiutries and the aodal develop- 
ment of the workew.) 
* * Hand and Eye Training. Waldemar Goeti. 

* Tht Edueafioaid Valve rf Mamud Trainint. C. M. Woodward. 
'"Relation of Manual to Induitrial Education." C. E. Bifhawlif, 

Manval Training and Voeationd Magazine, October, 1907. 
(DtatiDction between manual and ioduatiial traimng.) 

* Report on the Organization and Extension of Prevocational IVaining in 

Elementary Schools. W. L. Ettingei. Department of Education, 
New York Ci^. 
^ (A TBluaUe cotOnbOtxai. Methodi and counea of study are 
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APPENDIX 

TYPE AND SUGGESTIVE COUBSES OF STUDY 

COiniSE IN MECHANICAL ENGINEEBING IN COLLEGE 
GBADE INDUSTRIAL SCHOOL 

(To auHileineat page SO) 

Tbk courae in mechanical en^neering aims, first, to give the 
student a thorough truning in such fundam^itala as physics, 
mathematics, aud applied mechanics; th<3i, by means of lectures, 
laboratory work, and drawing-room wo^, to make him familiar 
with the various problems with which a mechanical engineer has 
to deal. He is also given a training in the mechanic arts sufficient 
to make bim familiar with the use of shop tools, foundry practice, 
forging and pattern work, such knowledge being essential to the 
successful designer of machinery. 

The work in mechanism includes the study of linkages, cams, 
gear teeth, valve gears of steam engines, and, in the advanced 
courses, given in the third year, the appUcation of mechanisms 
to machine tools and to automatic machinery. The course in 
.heat engineering covers thermodynamics, steam engines, boilers, 
gas engines, gas producers, and power station accessories. Courses 
are given in Applied Dynamics, Foundations, Factory Construc- 
tirat. Heating and Ventilation, Refrigeration, Industrial Manage* 
ment, and on Physical Metallurgy. The student is given suffi- 
«ent work in electrical engineering subjects to enable him to 
handle the ordinary problons which may confront him. A 
thorough course in Theoretical HydrauUcs is followed by Hy- 
draulic Engineering, a course in which both the estimation and 
the utilization of hydraulic power are discussed. Instruction in 
drawmg extends to the end of the third year, the work finishing 
with the complete design and calculation of a boiler. The course 
in machine design, extending through both terms of the senior 
year, and the course in power plant design, a&ord the student an 
opportunity of applying many of the facts learned in preceding 
years. In the fourth year the student is oSereil the option of 
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counei in Engine Design, Locomotive Constructi(Mi, MiD Engi- 
neering, and Steam Turbine Engineering. 

The Ubontory work in steam, hydraulics, and strength ot 
materials is planned to follow the classroom work, and thereby 
assist the student in getting a better grasp of these subjects. 

(Ute wbde question of industrial education for coU^e grade 
has been mvestigated during the last few years by Professor 
Chaiies R. Mann, of the Cam^ie Foundation of Leuning, New 
York City.) 

COUBSE OF STUDY IN MECHANICAL ENGINEERING 
FOB A COLLEGE GRADE INDUSTRIAL SCHOOL 



FinlTtrm 
Mathemstictf 
Ftsoe TrigonMneby 
Luvguuc Cbemistty; Laboratory, 

Lectures and Bedtations 
Mechanical Drawing and 

Descriptive Geometry 
F^ee-haod Drawing 
Forclgn Ijuigaage 
Bhetwki and En^ish Compow'tion 
HQitary Sciaioe 



MathemBtics 

Inorganic Chenusliy; Labotatoty, 

Lectures and Redtations 
Mwlianiral Drawing and 

DcacriptiTe Geometiy 
Free-hand Drawing 
I\}rdgn Language 



FirttTtrm 



BeeondTtnt 



Mediaiusm Mecbaninn and Valve Gears 

Mechuticsl Engineering, Drawing Mechanical En gi neering, Drawing 

Descriptive Geometiy Applied Bledianica 

Forging Founds 

Mathematics Forging 

Phyucs Mathematica 

Hiysical Laboratory Physics 

Forrign Language PhyBical Laboratoiy 
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PirtiTem 
Heat Engineering 
Applied Medianica 
Mw^ne Drawing 
Wood-woric and PatUm-K 
Hatbematica 



History 

Political EcODOniy 

GenKsl Studiea 



Second Term 
Heat RDgioeeriog 
Applied Mechanics 
Mccbaniai 
Mechamcal Engineering, Dmring 
Boiler DesigD 
Engineering LaboratiHy 
EUectricaJ E^ngineering 
I^iydcal Metallurgy 
Viae Md Bench Work 

General Studies 



Machine Dedgn 
Applied Mechanic! 
Testing Materials, Laboratory 
Dynamics of Machines 
Engineering, Laboratory 
Theoretical Hydraulica 
Electrical En^neering 



oKond Twt 
Madiine Demgn 
Power Plant Deugn 
General En^eering, Lectures o 

Aeronautics 
Engineering, laboratory 
Hydraulic Engineering 
Refrigeration 



Electrical En^eering, Laboratory Heating and Ventilation 

Factory Conatniction Industrial Management 

Poundations Machine Tool Work 

Machine Tool Woric llteBis 

OjHotU 
En^DeDedgn 
LoMimative EngiDeering 
Mill Engineering 
Steam Tnrbiue Bngineering 

COOPERATIVE ENGINEEItING EDUCATION 

(To s(q>pleiiieiit page SO) 
One of the most successful eDgtneering schoob of college grade, 
the University of Cincinnati, has developed a cottperative plan of 
education by which the student alternates between practical work 
and laboratory and classroom work. As the name implies the 
cooperative scheme of education consists in coBperation between 
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the university and commercial engineering oi^anizations. The 
students are divided into two aectiona. While the first section is 
attending the university for two weeks, the second section is 
engaged upon outside wwk. Each student has an alternate, and 
the bi-wwily exchange ia costinued until the specific piece of work 
on which both are engaged is completed. 

The freshmen in the case of civil engineers are placed as laborers, 
with railroads or track-woi^ with construction companies, work- 
ing as carpenters, machinists, etc. The minimum wt^e that the 
students receive is fifteen ctnta per hour, and the usual pay is from 
twenty to thirty cents per hour. This kind of work is continued 
into theb second year.and frequently throughout their second year, 
in order to give the students a variety of experience. If they make 
good, they are promoted in the third and fourth years to posititHis 
of timekeepers, material clerks, and subforemen. In the fourth 
and fifth years they are given greater responsibility, and are made 
foremen, inspectors, and assistant superintendents. Those who 
desire to stay with the railroads are promoted to the engineering 
force. The wages of upper-class men gradually increase, depend- 
ing, of course, on the ability of the students. Fifteen to twenty 
dollars per week is the present scale. However, a few exception- 
ally able men are receiving more; for example, a third-year man is 
rated at $11£ a month as assistant superintendent on a large piece 
of construction work. 



COLLEGE GRADE EVENING INDUSTRIAL COURSES 

(To supfrfement page Stf) 

The following evening courses of college grade are intended to 
bring the systematic study of science within the reach of young 
men who are following industrial pursuits and desire to fit them- 
selves for higher positions, but are unable to attend courses during 
the day. The subjects included in the courses are as follows ; 

FiTit-Year Mechanical and Electrical Courses, Mathematics, 
Physics, and Elementary Electricity. Elements of Mechanism, and 
Drawing. 

Second-Year MechanKol Course. Elements of Thermodynamics, 
the Steam Engme and Boilers, Valve Gears, Applied Mechanics, 
Elementary Hydraulics, Testing Laboratory, Steam and Hydraulic 
Laboratory, Mechanism and Machine Design. 



D,g,t,.?<i I,, Google 



AP^NDIX MS 

Second-Year EUdfical Courte. Elements of Thermodynamics, 
the Steam Engine and Boilers, V^ve Gears, Steam LaboratOTy, 
Direct Current Machinery, Alternating Currents, Electric Distri- 
bution, Electrical Testing Laboratory, and Laboratory of Dynamo 
Electric Machinery. 

BuSding Cmtrte. First Year. Mathematics, Physics, Elemen- 
tary Electricity, Elements of Mechanism and Drawing, Applied 
B^chanics and Graphic Statics, Steam and Hydraulic Machinery, 
and Heating and Ventilation. Second Year. Materials and 
Testing Materials, Structural Design, Foimdations, Electrical 
Machinery, and Electrical laboratory. Electrical Wiring, Steam 
laboratory, and Building Laws, Contracts, Sanitation, etc. 

It is tbe aim to adapt the course to the men for vhom the instruc- 
tion is intended, and to include the study of those prindples 
with which they are not likely to become familiar in practice, and 
which will give them a fundamental training in those matters that 
will be of the greatest value to them in the work in which they are 



Tbe instruction embraces recitations, lectures, drawing-room 
practice, and laboratory exercises; and is given by members of the 
instructing staff of the day school. Many lectures are fully illus- 
trated by apparatus and experiments. Written tests are given 
from time to time, and problems are assigned for home work at 
nearly every exercise. Textbooks are used in many subjects, but 
in some of the work, where the instruction differs widely from 
available books, printed notes are supplied to the students at cost. 
Students are expected to purchase such textbooks, notebooks, 
instruments, and other material as may be recommended through- 
out the course. 

The scholarship of the students and their abiltty to continue the 
courses are determined in part by examinations, but coDsidcrable 
weight is giv^i to the work of the pupil in the term. Those 
students who fail to keep well up with the work or to profit suffi- 
ciently by the instruction are informed that they are not qualified 
to pursue the course advantageously. Those who complete satis- 
factorily the required courses of the two years and pass the exami- 
nations are given graduate certificates. 

T^e school year b^ins the last wef^ of September and continues 
into May. There is a recess of one week at Christmas, and on 
l^al holidays the ^xrciaes ot the school are suspended. Attend- 
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ftnce tram 7JtO to O.SO for three <» four evenings a week u required, 
in addition to outside study. 

To be admitted to the first-year class the applicant must be at 
least dghteen yean o( age and must pass satisfactorily tlic entrance 
exaininationi. Theae examinations may be, in a measure, of a 
competitive nature, as it is likely that the number of applications 
few admittance will be larger than the capacity of the school. 
CcMisiderable weight will be attached to the appUcant's occupation 
and practical experience. The courses are open to those on^ who 
are ambitious and willing to study and who purpose to complete 
the full course of two years. 

A briefer coHege course in industrial subjects is offered by the 
School of Srience and Technology of Pratt Institute along different 
lines, as follows: (To supplement page 30.) 

Fiftt. Day Industrial Courses in Mechanics, Electricity, and 
Chemistry, Wording B thorough practical and technical training 
for young men who are ambitious to prepare themselves for leader- 
ship in positions ot importance and respoosibiUty in this country's 
expanding industries. 

Second. Day Trade Courses in Machine Work, Carpentry ami 
Building, and Tannmg, for those who wish practical and theo- 
retical instruction in these trades. 

Third. Evening Technical Courses for thoae empltqred during 
the day in mechanical, dectrical, and chemical industries and 
related occupations. 

Fourth, Evening Trade Courses for apprentices and journeymen. 

Fifth. Courses for the training of mechanic teachers of trades 
in industrial sdiods. 

The courses offered are as follows: 

Day Industritd Courtei 
Mechanical Industries A two-year course 

Applied Etectiidty A two-year comae 

A[^>lied Chemiitry A two-year oourse 

Applied Leather Chemistry A one-yeu course 

Day Trade Covrsu 
Machine Construction A one-year course 

Carpentry and Building A one-year course 

Tanning A one-year course 
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The time of students in tlie day courses is fully occupied with required 
wi»k from B.IO aji. to 4.40 rjt. on &11 week days except Satutdsy. and 
students as a rule find it necessaiy to spend several hours each evening in 
preparation for the work of the following day. 

Eeenmg Teehnic(d Coartes 
nsetiad Mathnnatics, first year Strength of Materials 
tactical Mathematks, oecond year Technical Chemistiy 
tactical Electricity first year General Chemistry 

Industrial Fhyncs second year Machine Design 

Industrial Electricity third year Quantitative Analysis 

first year Direct Currmt Madun- Ifechauical Drawing and Machine 

ery and Electrical Design De«gn 

second year Alternating Current first year Mechanical Drawing 
Machinery and Electrical Dewgn second year Machine Design 
Steam and the Steam Engine third year Mechanism 

Internal CombustiiAi En^ne 

Evening Trade Caurtet 
Carpentry and Building Sheet-Metal Work 

F&ttem-Making Sheet-Metal Pattern-Drafting 

numbing Machine Work and Tool-Making 

Foundry Piactke Kirging and Heat Treatment 

Tnaninf Counefor Mechania Teachen 

Trade Teaching Elementary Course 

Trade Teaching Advaoced Course 

An evening classes are hekl from 7.30 to 9.30 on Mondays, Wednesdays, 
and Fridays, from September throu^ March. 

TRAINING FOB THE DISTRIBUTING PHASE OF 
INDUSTRY 
(To supplement page 13) 
The training for the productive phase of industry as described 
in the previous pages is in production and skill. This means that 
the emphaus should be on shop tnuning m commercial work rather 
tlian theory. The training for the distributive phase of industry 
c^ould be somewhat different. In the first place, there are cer- 
tain personal qualifications for a saleaman that do not apply 
to the workman. Second, while the salesman knowledge of hla 
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product should be thorough, it should be very different from that 
of the mechftuic. 

Large corporations unuUf send their young men, who have at 
least an appreciative knowledge of the trades from a school point 
of view, to the factory for a varying period of time. There is no 
standard method of training id use among the different firms. 
Some require ^ the shop training before the men enter the sales 
offices; others prescribe a short term of t^ice work before the men 
enter the shops. The latter method seems preferable because tbe 
apprentice salesman learns the methods of doing business, and at 
the end of his office practice knows just what he needs to learn 
while in the shop. 

Any Aop traiiUDg for salesmen should be intennve and not too 
IcHig. The following represents a method of training salesmen 
adopted by one firm: Hie first few days are spent in becoming 
acquainted with the various officials and the layout of the plant. 
A study is then made of the machines. One principle common to 
all machine toob should be made plain to the student, the power 
applied to the machine is divided into two main branches, the 
driving of the tool or table, as the case may be, and the feeds. 
The apprentice should see that it consists of a revolving table and 
a stationary tool; the rest of the machine consists <rf a series of 
levers and covered boxes containmg numerous gears, dutches, etc 
Show that the power is traced from the belt or motor through the 
various speed gears and back gears to the pinion which drives the 
table. It is very desirable for the student to sketch these gear 
trains on a pad; the very act of putting a construction on paper 
helps to fix it in one's mind. In the same manner, the feed gearing 
is traced through from where it leaves the drive gearing to the final 
tool movement. If any part of the machine is inaccessible, the 
assembling benches should be visited and the desired part inspected 
in detail. In this way a fairly good underatanding of the function 
of each lever and clutch is obtained. Then each machine is taken 
in order. 

The next step is to hold an informal consultation with the 
designer of the tool. With his assistance a number of assembly 
drawings of the machine in question should be selected from the 
files; ordinarily about four or five will be sufficient to show the 
general construction. It is advisable to choose only such drawings 
' Niles Bement Machine Shop. 
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as win show the various parts of the machine Bssembled; too many 
detailed drawings are likely to cause confusion. These drawings 
should be gone over carefully with tlie designer and anything not 
thoroughly understood shoidd be discussed. Blue-prints should 
th«i be made and kept in the saleanan's files for reference. It is 
better to examine tbe machine before the blue-print, for it is easier 
to see a thing in reality thao on paper. 

Aft^ the drawings have been studied, it is a good plan for the 
salesman to make a brief tour through the shop with the designer. 
By this means every point discussed in the conference b brought 
home by actual inspection, and the design of the machine is firmly 
fixed in mind. The concentrated study of that machine may now 
be considered as ended, though, from time to time, inspections will 
be made of various types in different stages of erection. Further- 
more, it is an excellent plan for the salesman to have frequait 
chats with the men who operate these machines in different parts 
of the plant. Much valuable informatitm regarding the output, 
mode of operation, and special advantages may be obtained 
from them. This is of service if the salesman's prospect is a "me- 
chanical" man, one who is appealed to from the operator's view- 
point. 

The ^>prentice salesman should cultivate the acquuntance of 
the workmen, foronen, and designers, as wdl as other c^cials, 
Tbe ability to get along with workmen is a very important quality. 
Salesmen come in contact with th^n, and they should know how 
to correct a false idea instead of displaying any superior knowledge. 

After a machine has been studied in the foregoing manner, it is 
a good plan for the salesman to accompany the inspector on his 
final tests. Much can be learned from him. He usually has had 
extensive experience and possesses a veritable storehouse of anec- 
dote and history concerning vmious machines and their develop- 
ment. 

The same plan is followed with each machine, although as the 
apprentice salesman becomes more experifmced he can carry on the 
study of two or even three machines simultaneously. Along with 
his practical training the salesman should keep up an extensive 
technical reading in all lines. A knowledge of present conditions 
and the trend of improvement and development in his field are of 
great importance. A further aid is the inspection of any outside 
plants within convenient distance. On these visits the salesman 
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becomei acquainted witli the condHJoiu which hig machines have 
to meet, the methoda of manufacture, and the requirements upon 
the machine-tool builder. He also leania the demands of the 
usen of machine tools. He should tiansmit this information to 
hii shopa, and if he suggests any improvement of value, it should 
be carried out. Frequently, though, a salesman will offer a ma- 
diine with certain attachments which are of little service to the 
us^, but are a source of trouble to build. Therefore the sales- 
man should know bis machines thoroughly, and also his own 
foctory conditions ao that he can guide the purchaser in his 
demands. 

One of the largest concerns in the iron and sted trade believes 
that high-salaried executive t^cers may be as much benefited by 
a course of industnal training aa the ordinary employee who is 
tending a machine, or a salesman, and has established a school for 
training executives. The students in this school are from forty to 
sixty years of age, and the average age is fifty-two. The course 
of instructbn includes shop practice, administration, and theory. 
The course of instruction ext^ids over six weeks, during which time 
the students give thdr entire time to the school work. Their sala- 
ries continue as usual during thb time, and their traveling expenses 
in visiting different works of the company during the course are 
paid. The cost of the school apart from these items is about 
t95,000 per annum. The usual routine is to spend a forenoon in 
the shop and the afternoon in attending lectures, while the evening 
is dev<rted to the study of textbooks, llie students are ^voi 
examinations at stated intervals, and thor markings in the oumi- 
nations are sent to the head office of the company. 

INDUSTRIAL COURSES OF SECONDARY GRADE IN A 
GENERAL COURSE OF STUDY 

(lb supplement page 82) 
'' Thu aim of the Industrial Course is to prepare students as fully 
as possible for definite industrial occupations. 

In the course of instruction for boys practical shop-work and 
mechanical drawing are emphasized and much time is devoted to 
them. Adequate attention is also given to necessary academic 
subjects, including English, mathematics, and science. In the 
first two years the shop-work is general and fundamental, and in- 
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dudes wood-working, pattem-makmg, foundi? practice, forfpng, 
machine work, the use and care of tods and machines, qualities 
of materials and their production, and a study of the fundamental 
principles of construction. All the work is educative as well as 
practical. At the end of the second year, if the pupil exhibits 
special ability in any direction, he may be permitted to specialize 
along this line, in cnrder that he may be the bett«r fitted for the 
industrial career which he de«res. In these courses the required 
academic work is closely related to the industrial work. The 
courses in the day school wiU include six hours, divided into seven 
periods. 



Inddbtbui. Coubbb roR Bots * 



&ade OA (1st Year) 



Affiled Mathematics . 
English. . 



til JMndi PnHte 

Grade lOB (id Year) 
Required: 
Applied Mathematics, i i 



Wood-work 8 

Forging 4 

Mechanical Drawing.. . A 

Grade »B (1st Year) 
Bequired: 
Applied Mathematici . i 

English B 

ElranentBiy Service i 

Wood-Trade 8 

Machine Shop ftvdjce. S 
Mechanical Drawing.. . 8 

Grade lOA (8d Year) 
Required; 

Applied Mathematics . i 

Elfish i 

Industrial Hiatoiy i 

Pattern-Making 6 

Foundry Praclice 

Mecbanical Drawing. , . 



Indusbrial History i 

Pattern-Making 9 

Foundry Practice. ... 6 

Mechanical Drawing. . S 

Grade llA (3d Yew) 



English 

PhyMcs 

Mechanical Drawing. . 

Carpentry or 

Cabinet-Making, or. . 
Pattern-Making, or. . . 
Foundry Practice, or.. 
Machjue-Shop Prac- 



tice, oi 

Printing. . 



i Grade llB (Sd Ycm) 



Industrial History 4 4 



■ Fhim Course of Study, Dickicisou High School, Jers^ Ci^, N J. 
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PhyA» 

Madumiad Drawing. . 
Carpeotiy, or 

Pkttern-MakiDg. or.. . 
Foundry Practice, or.. 
Mscliine-Shop I^ac- 

Printing, i 



Paiai* FaMt 

Electrical Conatnic- 

tioD.or 10 8 

Machine Drafting, in IS 8 

Ardiitectunl Drafting IS 8 



12 « Grade IZB (4tJii Year) 



Civics 4 



Grade ISA (Uh Year) 
Bequired: 



Gemnetry audTrigo- 

nometiy* 

Medianical Dtaning. . 



Shop Mathematica. . . 

G«MDetiy* 

Mechanical Drawing. . 

Carpentry, or 

Cabinet-Making, or. . . 
Patten-Maldiig, or. . . 
Foundry Practice, or.. 
Machine-Sbop Prac- 
tice, or.. 
Printing, oi 



20 10 

20 10 

M 10 

M 10 



Carpentry, 
Cabinet Halting, or. 
Pattem-MakiDg, or . 
Foimdiy Practice, or. 
Madiine-Sbop Viaa- 

Uce, or eo 10 

Printing, or 80 10 

Electrical CoQitruo- 

tion,or 10 S 

Machine Drafting, or. 16 8 
Architectural Drafting 16 8 



. SO 10 
. 20 10 
Ir with BaeMed ud DnKog CoBBB. 



Spbcial Imdustbial Coubseei (Tvio yeany 
Eladi pupi] win be required to aelect Carpenti; ot Cabinet-Making, or 
Pattern-Making and Foundry Practice, or Machin&^top Practice, oc 
Printing, aa his q>edalty. 

Anodt PmioSt 

Grade 0A (tit Year) Grade OB (lit Year) 

Bequired; 



Carpentry, or 

Cabinet-Making, or 

Pattem-MaMng and Foun- 
dry Practice, <w 

MacMne-Shop Practice, or. . 



IS 



Mechanical Drawing.. 

Shop Problems 

English 



Carpentry, ot 18 

Csbinet-MakiDg, or 18 

Pattern-Making and Foun- 
dry Practice, or 18 

Machine-Sbop Practice, or. , 18 

Printing 18 

Medianical Drawing S 

Shop Problema 4 

En^ish 4 



> Etom Couiae of Study, Dickinson High Sdiool. Jeiaey City, N J. 



D,g,t,.?<i I,, Google 



Grade lOA (ed Yeat) Grade lOB (2d Year) 

Required: Bequiied: 

Carpeuby, or IS Carpentry, or 18 

Cabbet-Makiiig, or 18 Cabinet-Hakiiig, or 18 

PatUro-Makiiig and Fbun- Pattern-Making aod Foun- 
dry Practice, m 18 dry Practice, or 18 

MaidiineShop Fndke, or.. IS Machine-Shop Practice, or.. IS 

Printing 18 Printing 18 

Mechanica) Drawing Mechanical Drawing 6 

Shop ProtileDM 4 Shop Problems 4 

En^ish, including Selected E!n^ish, mdudiug Selected 

Reading, relating to In- Beadings, relating to Id- 

dustries and Civics 4 dustiiea and Civics 4 

COOPERATIVE HIGH-SCHOOL COUBSE 

(To BopiJraaent page SS) 

An excellent part-time system of education of high-school grade 
is seen in the Fitchburg CoJJperative High-School Course. Fitch- 
burg is a manufacturing city of about 40,000 inhabitants, with 
Torious types of industries. These manufacturers have felt the 
need for a long time of technically trained boys of high-school 
training. One of the successful manufacturers in tlie city heard 
Professor Schneider describe his part-time engineering school one 
evening and he was impressed with the simplidty and practi- 
cability of the plan, and judged that such a scheme could be 
adapted to high-school students who wbhed to learn a trade and 
continue their education at the same time. 

A committee was appointed from the different manufacturers to 
consider the advisability of such a plan in the local high school. 
The committee reported a plan for a combination shop and school 
course, offering the use of their shops for the practical instruction 
of apprentices if the school would provide the necessary academic 
instruction. The school committee agreed to this plan and many 
manufacturers entered into the agreement. 

The course outlined is of four years' duration, the same as the 
r^ular high-school course. The first year is spent wholly in the 
schod and the nest three years in the shop and schocd — one week 
in the shop and one week in the school. In order to carry out this 
scheme the manufacturers take boys in pairs so that by alternating 
they have one of the pair always at work, and likewbe the school 
is provided with one erf the pair. 
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Hie Fitcbburg Kliem* of induatrUl education ma put into 
optntioa August 1, 1906, with twenty-two people, eleven in the 
■hop and deven in the schocJ. The parents agree that the boy wiU 
stay at tliia wrak tor three yean, and the manufacturer on bb part 
agrees to teach him the various branches of the trade designated 
in the agreement. In order to make this binding the parents must 
file a bond of fifty dollais. 

Each Saturday mcMming the boy who has been at school that 
week goes to the shop in order to get hdd of the job his mate is 
working on, and be ready to take K up Monday morning when the 
shop-boy goes to school for a week. When there la a vacation 
week in schocJ, work is provided in the shop, so that the boy does 
not loaf around the streets. The shop-work consists in instruction 
in the operation of lathes, planes, drilling machines, bench and 
floor woi^ and other machine work. The school-work is twenty 
weeks a year. Since it is such a short course only such subjects 
are taught as are of practical value to the student in the pursuit 
of a livelibood. llie regular courses of high-school study were 
discarded, precedent ignored, and a new course of study made out. 

One great objection to cooperative part-time work in high school 
is the fact that the vast majority of pupils enter the distributing, 
rather than the productive, branch of trade life. 

One of the best examples of the successful operation of a part- 
time system of education of intermediate school type is the Beverly 
Industrial School. 

Beverly is a small manufacturing city with one very large indus- 
try, the manufacture of shoe machinery by the United Shoe 
Machinery Company. The school authorities and this large cor- 
poration have entered into an agreement to furnish industrial 
education to young men between the ages of fourteen and twenty- 
five. Briefly, the plan of coflperation is the following: 

A separate department is organized in the factory of the United 
Shoe Machinery Company and equipped with all necessary 
machine toob for the accommodation of twenty-five boys at one 
time. Two groups of twenty-five alternate between the factory 
and the scboolhouse. The company furnishes all materials and 
keeps the accounts and purchases the product at established prices. 
The company makes up the deficit between the earnings of the 
practice shop as shown by the accounts and the cost of mainte- 
nance of the practice shop including the salary of the instructors 
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vHfle in the shop. The hiriog of the Aop instructor or fcveman 
and the management of the shop are in the hands of the Schocd 
Committee on Industrial Education. This committee provides 
in the school instruction in shop mathematics, including the use 
of micrometers and other instruments of precision, mechanics, 
chemistry of the different kinds of materials used in the factoiy, 
free-hand sketches with dimension blue-prbt reading, mechaniotl 
drawing, English, civics, mdustrial economics, business forms and 
practice. He excellent laboratories and other equipment of the 
high school are available for the use of the industrial school after- 
noons and eveninga aad a portion of another school is used in the 
forenoons, as required. In this way excellent buildings and equip- 
ment are used at no additional cost to the city of Beverly and the 
cost of maintenance is reduced to a minimum. No pupil, how- 
ever, is bound by any agreement or indenture to continue to tbe 
end of any course. The only entrance requiremaits for a boy are 
that he shall have attained the age of fourteen years and shall have 
completed satisfactorily the sixth gmde, at least, in the public 
elementary schoob or an equivalent. The requirements of a 
pupil remaining m the school are satisfactory conduct and a reason- 
able degree of proficiency in his work. The greater stress is lud 
on the shop-work in case of doubt 



DAY INDUSTRIAL SCHOOL 

(To supplement page SS) 

Trb following trades are usually taught in a day industrial 
school: 

Carpentry Mechanical draftsman 

Architectaral draftsman Electrician 
Cabinet-maker Engineer 

Machinist Automobile repairing 

Carpentry. The course providing training for the trade of car- 
penter consists of shop practice and science, study of building 
materials, architectural drawing, mathematics, English, and civics. 

ArckiteeturtU drqfUman. This course differs from the carpenter's 
course in having much of the shop-work replaced by work in the 
drafting-room, on building construction. 

CtMnet^making. This course differs from the carpenter's course 
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in having mtm time devoted to <rfSce fumhnre, etc. tluui to the 
building trade work. 

MaekiniM. lliia coune, in additioa to En^iah and rivics, tn- 
dudea machine-ahcq> wofk, the mathematica undeiiying machine- 
■hop work, study of materials, drawing, and some voA. in steam 
and dectrici^. The shop-work consists of practice in tiie usual 
operations coounon to machine-ahop woik. 

MtchaniaA draftiman. The mechanical draftsman's cotnse is 
similar to the machinist's course with much less shop-woik, and 
more practice in the drawing-room on machine-shop work. 

^ectrician. This course deals with practical and theoretical 
electricity, and includes electric wiring, building motors, winding 
armatures, testing and repairing circuits, and practical experience 
in the electric power station, etc. In addition there is special 
mathematics applied to electarica] work, and F.ngli»ti (md civics 
nalso taught. 

Engineer. Tiaa course deals with the theory and practice of 
steam work. It includes in addititm Kngliah and civics, some 
machine-shop practice, and mathematics. 

AaUmw^He repotting. Hie automobile repairing course usually 
consists of work similar to that of the machinist's course, witli 
spenal shop-woi^ on the automobile and the study of its operation. 

MILLWBIGHTING 

In every manufacturing community there is a demand in the 
factories for a type of millwright, or "handy man," who is aUe 
to do rough carpentry and pattern-making, general repair machine 
work, take care of belts and gears, motors and dynamos, do paint- 
ing and glazing, and electrical wiring of a roi^ character. This 
work does not demand the skill of a tod-maker or cabinet-maker, 
and will appeal to the boy of ordinary mechanical abih^. 

CODBBS OF Stcdt (7*110 yeon) 

Km* 

Engliah, hiatory, dvics, etc.; ahop mathematics, sketching and 
blue-print woricing SO pa cent 

I«boratoT7 practice and observaUon of the foDowing subjects: 
Concrete and maaonry. apjdied chemistry and physics, 
hydiaulics and pluuJ^ig: genenl knowledee, lathQ than 
qiecific alulit; ia required in these mibjecta 90 per cot 
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Shop prfuMce b the foUowing sabjects: Bough caipcnbr and 
patterD-makiog, general repur machine work, care of belts 
and gears, care of motors and dynamos, and electrical wiring 
of a rough character, painting, glazing, and plumbing SO per cent 

M^hod tf teacMng. The method of teactung must be based 
upon the existence of a maintoiaiice problem in s factory. Some 
work of this kind can, no doubt, be found in every school, aud in 
order to make the work efficient it is probable that some outside 
sources of supply can be found. Arrangements should be made 
to let the boys work on a part-time basis in a factory, or have tliem, 
one at a time, spend some lime in a factory or mill. In order to 
secure the highest degree of correlation it ia desirable that the 
first-year shop-work should be based upon the project method; 
tiiat during the second year, so far as practicable, the technical 
work be separated from the shop-work and handled upon a labo- 
ratory basis. Correlation should be carried out as far as possible. 

Mackine-thop work. Repair machine work differs hvm the 
regular production work chiefly in the lack of special machines io 
equipment, and in the fact that the machinists usually go with 
th^ jobs from machine to machine. In many cases the equip- 
ment is either inadequate or antiquated, and the machmists have 
to esercise considerable ingenuity in doing their work with the 
means at their disposal- These conditions should be duphcated 
as nearly as possible in the shop-work of this course. The course 
should include such work as ordinary operations on the sensitive 
and heavy duty drill press, milling, plain and simple index milling, 
including the cutting of plain gears, plain shaper work and con- 
siderable lathe work, including work on the cutting lathe. 

BlcKkgmilking. This work could be adequately carried through 
with one or two small portable foi^es placed in the machine shop. 
Work of this kind tdiould include brazing and some hardening and 



Electrieal work. The electrical work should include a study of 
the gross anatomy of the dynamo and motor. The pupils should 
learn the names and functions of parts, assemble and disassemble 
motors, and should become familiar witli method of control, revers- 
ing, starting, etc., low tension work with number 18 wire; the usual 
series of board problems can be worked out with bells, annuncia- 
tors, etc. Practice should be given in wiring, exposed wiring of the 
mill type, including drilling in concrete and masonry, and some 
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work with cooduiti, connectimt up dytuunos and motors according 
to tlie instmctiona fumuhed with these machines. House-wiring, 
as distinguished from mill-wiring, diould not be attempted to an; 
ezt^it. Maintenance work on interior circuits, including mainte- 
nance and simple repiurs on dynamos and motors, should also be 
included. Consideiable practical work can be found in the school 
itself. This can be supplemented by outside work through exasper- 
ation of the mills or from the school department 

Carpentry work. Carpentry work should be of the character 
required of the mill machinisL TTie boy should carry the job 
through, both at the bench and, so far as safety permits, at the 
machines. Work should be entirely in the cheaper woods and 
should not call for a bi^ d^ree of accuracy or finish. The follow- 
ing subjects should be covered in the course : butt, lq>, and half-lap 
joint (no dovetailing); putting up rough partitions and floors; 
building stagings and scaffoldings, boxes and trucks. The aim 
is to turn out a comparatively rough, handy carpenter, and not a 
cabinet-maker; hence fiuniture-making should not be included. 

SUam pvping. The object of this woik should be to turn out a 
mechanic who can cut the ordinary iron piping and who knows 
bow to cut threads so as to make a tight joint, working from a 
sketch plan. It should include the use of ^e back saw, the cold 
chisel, band dies for threading, and the operations of making up 
a tbreaded and union joint with different types of valves, elbows, 
tees, etc This work cannot very well be done on an exercise ba^ 
and therefore should be included in the shop-work, because tbe 
only way to test the job is by putting steam into it. 

PaUem-makam. The mill machinist is often called upon to 
make simple patterns, mainly where a pieceof repair work is needed. 
For example, a gear breaks and a simple pattern is made from the 
broken gear, sent to a local foundry, and the casting is made in the 
machine diop. Usually the important factor here is time, rather 
than extreme care in the waste of iron. Solid patterns and simple 
core patterns cover all the demands of this course. These patterns 
should be made in the cheap wood, without extreme regard to 
accuracy. Instruction should include the use of the abrink rule 
for iron and brass, and provision should be made for the boy who 
has made the pattern to visit the factory so that he will understand 
the process of making the mold. 

Painliitg and glaxMtg. The aim of this work is merely to turn 
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out a worker who can set an ordinary pane of glass. Instruction 
would therefore include removing broken glass, cleaning out the 
putty and old tacka, putting in the new glass, tacking and putty- 
ing the work. 

Concrete ajtd Tnasonry. Concrete: Miaing, control of properties 
of concrete by changing the ingredients, good and bad mixtures 
fix different purposes, pouring, setting, forming, dressing, etc., 
making paths, concrete forms of different kinds, as opportunity 
offers. MuKmry: Brick, hollow, tile, etc., laying, binding, arching, 
taking down old brick-work, the laying to Ibe of masonry, mortar, 
the ingredients of mortar, control, conditions affecting settling, 
etc. This work should be largely laboratory in character, follow- 
ing the Imes of the New York Trade School, where work of this 
bind is first set up and thai torn down. This should be supple- 
mented by some construction work. 

Ertgwui and boilera. The aim of this course is to acquaint the 
pupil, in a general way, with the construction, operation, and 
fonction of steam imits. litis should include a general knowl- 
edge of names and functions of parts, and of the ^do-valve en- 
gine, the croes-compound engine, functions of accessories, such as 
feed pumps, injectors, gauge-glasses, steam gauges, ash-pits, differ- 
ent types of boilers, etc. Laboratory study along these lines can 
be cf^ried on with a large number of materials secured from the 
junk heap and fitted for this purpose through the melting out of 
certain parts, ao as to include the insidep. In addition, a study of 
the gas engine should be included. 

Dravnng. The lum of this course b to give some decree of 
familiarity with reading all sorts of plans — piping plans, electrical 
wiring plans, machine-shop blue-prints, carpentry plans, plumbing 
plans, etc.; (1) esercises in reading simple plans ot all the above; 
(2) exercises in sketching layouts, especially where the pupil is 
required to trace out a circuit, electrical, steam, or plumbing, etc.; 
(S) elements of mechanical drawing, simple work in the use of 
instruments and projections. 

Trade mathematics. This course should include elementary 
instruction in rough trade methods of computing material, such as 
lumber, brick, concrete, time, cost, etc., as given in Vocational 
Mathematici. * 

AyjAied science. Applied science may be taught on a labo- 

■ See VoeaHonai Matiematki. by W. H. Dooley. 
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TstofT baBi. with pnctiaJ desuoatntions. It should include 
s rather geoftal kncnrledge cf a nnmber of the nmpler facts of 
fbyna sad ftn^nirfiy aa applied to trades, such aa the effect of 
tcuipaatare upon material, ^qMasioa, coatiaction, mdting, boS- 
tng, dirtillation; a little stud; ol b^t. baaed upon the taking of 
photogra^Aa. properties of metals, etc^ and a notic» of the terms 
used ID hTdiauIia. sndi aa "head of water," "water flow," etc, 
iriudi shoiild be based upon a stud; ol the kical water supply sy^ 
tern, ^ipils shoukl be tao^it to tTpiain iwactical questicais, such 
as why coocrele aeta; bow a furnace is built to ^ve good combus- 
tioo; what makea steam picssuiu; how it is ccxitnJied; what makes 
a dry bwler bnrat; how a fnsiUe ptag worics, why a saw-tooth roof 
is uaed on a weave shed to get good U^t; how dectiic lights are 
laid oat in <Mder to g^ve foopa Qluminattoo, etc' 

SECONDABY DAY INDUSTRIAL SCHOOLS 

1^ fdlowing are the departmoits and couraea erf study in the 
day work of the Holyoke VocaUonal School: 

DZPABTHXNT OF CABFCNTBt AND BuiLDllfQ 

Fint Year 
Shop PlBCtJce Trade En^iA 

Trade Mathem&tici Trade Draning 

(About 80 per cent on abi^ floor) 
Applied Bn^h Hygiene 

Applied Matbeouitics FhTsica) Training 

(About 80 per ceot cUanooin) 

Second Year 
SbopRwrtice Ttad« En^lisb 

l^ade U&tkematlcs Trade Drawing 

TVade SdeDce Shop Management 

TVade HjrgieDe 

(From SO to 60 per cent shop-wotk) 
English Mathematid 

Civics Industrial Kriory 

Hygiene PhysicaJ IVaining 

(From 40 to BO per cent clasiToom) 

' See Ap^ied Science for Ueld-Worltera and WaoA-Walctr*. by W. H. 
Dooky. 
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Thtrd Ytar 
Shop Pnctice ^lop Drawing 

Sliop BAath^m&tica Shop M^kiiAgenieDt 

(IVoiu SO to 60 per cent Bbop-work) 
Englidi liUrstuie Matbematica 

Citizenihip Indiutrial History 

Hrgiene Fh^rical Tnuniog 

(Fyom M to SO per cent claaaroom) 

FmiTfh Year {firtt half) 
Shop Practice Shop Mathematics 

(SO per cent ahop-work) 
En^iah Drawing 

HathematicB Hygiene 

Mechanics Fliysictd ^luniog 

(SO pes cent claBaroam) 

Fourth Year {lecond half) 
Hie apprcntico enters the trade. A record of his wcvk is kcfit. ^lii 
icowd bcconea a part of the complete trade record vt the boy. 

DXPABTUGHT OF AlACHim-aHOP PEACTICB 

Fird Yeia 

SiMqt FrwAioe I^ade Mathematica 

Trade En^ith Tnde Drawing 

9mp Management lYade Hygiene 

(80 pa cent abc^woik) 
Applied Mathematic* Hygiene 

Applied Rngli.li Physical IVwaing 

(20 pes cent classroom) 

Second Year 
Shop Kactice IV&de En^ish 

IVade Uatbematica Trade Hygiene 

IVade Science Shc^ Management 

(50 to 60 per cent shop-irork) 
Apidied English Industrial History 

Applied Mathematics Citiienship 

]^gieae Physical Training 

General Mechanical Drawing 

(40 to SO per cent classroom) 
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PomA Ymr {finl ka^ 

SbopPiMtiee Bchtcd IWk Soliieeli 

(SO ptr cnt ilwp-watk) 



Hygiene FIvmbI "naiuing 

(SOpaocntclMnMHii} 

Fourth Ymt (teetmd Aa{0 
The ^ifMcntice ottcn tbe timde and the reoonl ■• kept of hii w 

DePABTWENT or FATTEBN-BfAKnni 

Firtl Ytar 
SbopPractioe l^BcIe En^idi 

MooMing T^ade Drawing 

CoR-Mftkiiig Stu>p MuuLgeuMnt 

n«de Ifatbemstici 

(80 pa cent iJK^woik) 
i^>plied Gn^iih Hy^ate 

An>lied H&thanatka FliTfical 'Owning 

(80 per cent daMroom) 

Second Year 
Sbc^FMedoe Trade Eni^ 

"Kade MathematKa Trade Hygtene 

Shop Management Materials 

(SO to 60 per cent abop-work) 
Applied English Indurtrial Qistoty 

Applied Blathematja Citizenship 

^giene Phymcal Training 

General Mechanical Drawing 
(40 to fiO per cent daisraoni) 
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Third Ym 

Trade Eni^ 
C9 Trade Sdenee 

t Trade Hypene 

(50 to 60 per cent flbop-work ) 
Rngliali Mathematics 

Citiienship Industrial History 

Eljpene Phyncal 'nainiitg 

Gtneral Mediiiical Diawing 
^{40 to BO per cent clauroom) 

Fourth Year (Jird half) 

Shop Practice Belated Trade SobjecU ' 

(50 pes cent abop-work) 



SciencB Drswing 

Hygiene FhyBkal lYalning 

(50 pci cent dassroom) 

Fourth Year (eeeotid half) 
Tlw Bi^irentice enten the trade. A record a kept of liii « 
becouMi A port ot the completed trade record of the boj'. 



Firit Year 
Shop-WoA Trade Eii{^ 

(1) Con^omtjon TVade Drawing 

it) Preaa-Work IVade Hygieiie 

Trade Mathematics 

(80 per cent shop-worit) 
Applied Eof^iih Civica 

Applied Mathematici BygieDe and Phyacal l^aining 

(80 per cent davroom) 

Second Year 
Shop Practice Trade En^iah 

Trade Mathematica Trade Hygiene 

Materials of Trade Trade Design 

(50 to 00 per cent shop-work) 
Applied English Applied Mathematica 

Citizenstup Industrial History 

Hygiene Physical Training 

(40 to 50 pa cent daairoom) 
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ThMYtiar 

Sbop Practice TndeEn^ah 

IWIe Mktbemktic* Trade Science 

Mkteriali of TnAe TnAe Hygiene 

(90 to 90 p«t eat ilKqv-wfH^) 
En^irii (lilcntore) MatbematicB 

Citiiefiillip lndii8tfiaJ Histcty 

Hygiene Phyncal IVaining 



(W to SO pa oent 

Fomik Year (fint ha]f) 
EOtop PrBclioe Belated IVade Sidtjecli 

(JtO per cent dKq>-woA) 
Bn gtiA Mathematiei 

ninting Deaign Hy^ene 

Phyncal Tnining 
(SO pes cent daMroom) 

Fourth Year {teoond half) 
Tie apprentice enters tbe trade. A record of his vork ia kept. TUi 
tecoid becomea a part of the complete trade record of tbe boy. 

SHORT UNIT COUBSES 

(To suM>lemeat page S6) 
Unit courses should be ver? specific. To illustrate: A course 
m any branch of cotton manufacture should not be simidf cott(« 
manufacture, but divided into units as follows: 

Carding and Spinning Department^ 
Piddng and Carding — one year, two eveuiaga a wedc 
Combing — one year, two evenings a week. 
Drawing and Boving Frames — one year, two eveningi a we^ 
Bing Spinning and Twisting — one year, two evenings a week. 
Mule Spinning — one year, two evenings a wedt. 
Cotton sampling — one term, two evenings a week. 
Advanced Calculations in Carding and Spinning — one year, one evening 



> From Course of Study, Bradford Durfee Textile School FaD Biya, 
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Weadng and Warp Preparatum Departmadi 
Spooling Warping and SImhing — oae term, two evenlogs a week. 
FUin Weaving and Fiiiiig — ooe year, two eveoings a week. 
BWicy Weaving and Fixing — one year, two evening a week. 
Weaving and Fixing (French Clan) — one year, two evenings a wrA. 
Weaving and Pi&ng (Portuguese Claas) — one year, two evenings a we^ 
Advanced Calculatioiis in Weaving — one year, one evaiing a wedc 

I Deiigning Dgpartmrnt 

Elementary Designing and Cloth Construction — otte year, three eve- 
ningsa week. 

Advanced Dedgning and Ckith Coutructkui — one year, three evening! 
aweek. 

Jacqoard Deaigniiv — one year, two evauugs a week. 

Kn&tmg Departmmt 
^ledal Knitting — one year, two evenings a week.] 

Smaller units may be formed as follows: 



Unit Coubsb on Moiobs and 
Tbadb w 
Jan. Sth. Lesson I. 

Organkation of dasa. General ex- 
planation of topics. in the course. 



Jan. 12th. Lew>n HI. 

Prindpks <tf solenoid. 

Bules of thumb. 

Jon. 17tb. Lesson IT. 

Electrical units. 

1. Volt, ampere, watt, ohm. 
«. Ohm's law. 
Jan. IMh. Lesson V. 
IMrect cnrreut motMS. 

Jan. Mth. Lesson TI. 
Alternating current motorif 
I. Single phase. 
% Polyphase, 



Gbhxbatobb in the EuDCntlCAX 

TTH DaTSB 

Jan. seth. Lenon Va. 
Alternating current motors 
(amUnued). 

Jan. SIst Lesson Till. 
Motor troubles. 

1. Direct current. 

(a) Location. 

(b) Bemedies. 
F^. ed. Lesson IX. 

Motco' troubles. 

2. Alternating cuirenL 

(a) Location. 

(b) Bemedies. 
Feb. 7tL Lesson S. 

Motsr application. 
Feb. 9th. Lesson XI. 

Motor application (eontiniiid), 
Feb. 14th. Lesson XII. 

^otor wiring. 
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Group or TTinT Coubsb iob CABPimBBa ' 
CouneL House haming 
•. Bawd or ImIIood fnme conatmetjon 
b- Fmtiiiig joUtf around diinuMy abir and othef opcniiuv 

CounelL Boof conatractMn 
s. Kgnring lengtli of 

1. Spa S. Cominoa 

«. TaOeyi ct A. J«ckf 

b. Sted fqiMK or gra^Jiic mrtbod 
c Boob one b«7* 

CoanellL SUir-bnMng 

a. How to lay oat liorj rod f . Wndrng attte 

' b. Pitcb board g. Op«ii and doaed it 

e. Froportioniiig treads and risen b. Newelkd stain 

d. Bough stair stiinga L Hand^&lUiig 

e. Flatfocm stain j. Spandrd 

CounelV. Inado finish 

a. Door and window cosstnictios 

b. Wainsrotting 



Gbouf ot TTnit ConssBB nr Drawino t<at Cabfbktkbs | 
CtMnt I. Bine-print reading 

a. Detail sketching b. Kllmg of materU 

Course 11. Makiiig hill-«ixe detail Uyout for mill vmA 
Non. — lUs work'wiU be confined to inside finirfi. 
Hie following points will be covered: 
; a. Beamed ceiliiigs c. China doaeU 

b. Mantds d. Stair weak 

Course in. Drawing and tiadng for carpottera 

Note. — Ilia oouroe ii btended to teach carpcnten how to make draw- 
ings for tbdr own use in the trade. It will cover the following points: 
• a. Small structures b. Alterationt 

1. GangM ' 1. Additiona 

S. Stoidbouses, etp. 8. Store and office woik 
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1. DrttfUog. Bow to make woiUng drawing Use of scale diuwings. 

Geometry applied to wood-work. 
C. I^fiiig out rods. Their object Preparation of cutting lists. 
8. Mouldings and their application. 

4. Mitering and halving of angles. Mitering of curved and straight 
moulding. Frindples to be observed around unusual angles. 

5. Veneering. Preparation of grounds. Veneering with cauk; hanuset 
method. Treatment of veneers. Veneering ih^ied surfaces. To 
apply tortoise shell treatment of celluloid and metal inlay. Maldng 
of fancy banding lines in drcular work. 

6. General construction of Sue cabinet work, including: ndeboards, 
dining-taUes, gate-leg tables, cent» tables, sectional bookcases, 
bureaus, rolltop desks, writing-tablea, china cabinets, comer ci^him1& 
card-taUes, bnlsteads. 

7. Showcases. Air-tight constfuction. 

8. Orders of architecture. Dimenuons of the clasdc orders of architec- 
ture applied to calnnet-wock. 

9. Panelhig. G>ustnictioD and 6xing of ponding. 

10. Styles. Characteristics of English and French styles. Suitable 
details for each period. 

Unit Cotmsss in Machdhi-Shof Pbacitcb 
Course I. Making Gta 

K. Strai^t-bore fit c. Tight and running 6t 

b. Stiaight-tura fit d. 9trink and force fit 

Course II. Sraew-cutting 

a. V-thread d. Grinding tools 

b. Square thread e. Setting tools 

c Acme thread f. Change gears and monipulatioo of machine 

Counein. lAthe-wotk 

a. I^the-work on tool-making 

b. Making of t^M, reamers, and cutters 

c. Use of the taper, backing off and relieving attachment 

Course IV. Milling Machine 

a. Spiral work on cutters b. Bevel gearing 

Course V. General milling machine work 

a. T^w c. Cutters 

b. R^mai d. Use of dividing head 
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Coune VI. UiiiTerMl grinding 

c Eitenu] gnDding 
d. Surface griading 

Coune Vn. Shop aritiinietic for machiniiU 
*. Pulley ipeed bdcI aiiei (. Cutting q>eeda irf planer 

b. Gear speoda g. Cliange gean tor acrew thread 

c Smpk gear tnina cutliug 

d. Compound gearing h. Taper turning 

e. Cutting cpeeds ol lathe i Indexing 

Coune Vm. Blue-print reading for madiinisU 

a. Shop fketching c. ConventioBal shop method* 

b. Analyii* (^ aMcmblf drawing 

TRADE EXTENSION CODB^ IN ELECTHICITY 

Divided into unita — 

Each unit ia conducted twice a week for eight weeks. 
1. Electritnty and magnetism. 



8 Blue-print reading and drawing tor electricians. 

4. Electrical circuita. 

5. Direct current generators. 

6. Direct current motora. 

7. Inside wiring for light and power. 

8. Meters and meter testing. 

9. Power plant operation. 

10. Alternating curr^it generators. 

11. Transformers. 

li. Alternating current motors. 
Four courses can be carried on at one time. 

TRADE EXTENSION COURSES 
Unit Coiibseb in TEXTn.E Debioh 
(Eol;oke Vocatiimal Sdux^) 
Course I. Stodc 
a. Cotton b. Silk c Wool 
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Course n. Weave toniutioii 
B. Use ot desigD b. CoiutnictxHi of c FoinKktioD weavef 

p^jCT weava 

Coune m. Twin weave* 

a. Bcsular twill weave* b. Bfiect <rf eolot on plain and twill weaves 
Coune IV. Calculations tar yani 

■. Cotton b. Spun silk c Wool and wonted 

Coune V. Fancy twill weaves — Reduction and dmfting of weaves 

a. Beducing weaves b. Dnwing in drafts c. Harness chain dnfts 
Coune VI. Fabric analysis 

a. dotli calculstioBB 

Warp preparation end weaving will be taken up with woi^ in textile design 
as a mean* of demonstrating and developing instruction in weave forma- 

Loim^fiang 



t. Leveling of looms 

8. Timing ot loom parts 

4. Setting-up ot plain and taacy weaves 

B. Remedying defects in weaving 

6. InatmctitHU on automatic loond 

7, Loom-fixing in general 

Unit Codbsbb in Printinq 
(Hdyoke VocaUonal School) 
Compotitwn 
Course I. Book cmnpodtion 



S. Division ot words a. Two or more columns justified 

8. Froot-reader's ma^ - in one measure 

4. Paragraphs and indention b. With rules and box beads 

Course II. Special composition 

A. Newq>aper advertising 

B. Book and job adverting 

Business cards, tickets, programs, booklets, title-pages, letter- 
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2. Lajiog printed dMcta 
Coanen. Elnnn i t M y pM^»Mk 

1. Fatdung op S. Putting €a omday 

2. Uaiking oat A. Putting od undolv 
CannellL Adranoed pfCM-wmk 

1. Hiking pfade* ^pe-lu^ S. HowtophceBtntore 

S. Cuttiiig ovcrkya 

CoaraelV. MntingHoki 
1. Minng colon 

t. Wbkt inki are beat suited to different stoiia 
S. When and bow to use Tanudici^ diyeni, and ledncen 

ConneT. EmboMiiig 

1. How to make ready S. Kalaoiniiie method 

C Wax mctliod 4. Glass method 

Stkau ENQnniKBiHa Codbhis 
(HoIMe Vocational School) 
Cotme I. Bcukn and Acctttories 

1. Tub™ Dry «beet 

Hcadi Settings 
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2. Cbmng in line 
Grates 

Bridge mill 
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S. Furnace mouthi 
Blow-off i^x* 

Haud-holea 
Man-holea 



«. Cbeck-vaha 



Fudbk t^ngi v 

Sefe^-valTea 

WatKcolamn 



8. Bedocmg vvJtw 
Fauning in boilers 
Sediment and its effect 



10. Upright boikn 
Water tube* 
Conatmctioii of different typei 



1. Heating ayatem , 

a. Direct 

b. lodiiect 

c. Combined itrstem, 
C fVed watcf beaten 

a. Dpenbefttera • 

b. Closed beaten 



S. Stock, tbe proper aixe for dit- 

fefent capacity 
A, CSmilatioD ctf steam 

a. Brtum tn^M 

b. Air-Tahrea, 



/ff. Pitting in boikn, ita cause and 
how to remedy 
To Uy up for Rumntei 
8. Inspection of boiler and systems 
Pcimingin btulen — Howtops^ 



Becoven 
& Draft 

a. Natural 

b. Forced 

c. Inductioa 

9. Hot-water system 

Double and un^ pipe system 

2, Green engine 

a. Construction of 

b. Setting valvea 

3, Putnam engine 

a. Cooatruction tA 
{>. SettiPg valves 
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1. FHchboig oigfaw b. CntiifaffJ goTonon 



b. Vah« teaiat d. Dew! irixd 

& CoriiM engine 9. TrntHDn 

■: CoBrtroetmi of a. Vtrtkal 

b. Settiiig TahPCi b. Horaontal 

A. &igme [wtoH c Hand preMOK 

0. OHntmcboo of <nffCROt d. Ertncbon 

^pea e. Inqtulae and RActicn 

7. DiffcRut typci of aomtectiog IjpN 
rod end* - VX Indicftton 

& fiigioe gDVcmon ». C(»stniction of 

a. Iluattle gonmaa b. How to use 



1. Bl«tiwniatica m appBca b> atem agbiMring 

Reading and e)Mi4nitiiig I m i i e- p ow ei of mdicattM' diagnm 
£. Conqiuting enpoiatioii of water from iwUcator diagram 
8. Ratio and expaniioa of (tesm m c^Hnda 
4. Kgming no of Mfety-valni for iMoait p t iwum and gnte 

6. BfficMDt? of diSemnt kinds of boiler jointi 
0. Facton of evBpontioD 

7. Speed of cngiDe goTemon 

8. Buntiiig and safe woAing tneanm of boilen 

9. Range of cut-off of different type* <rf enginea \ 

10. Tbe D*e of glide nile in steam enene practice 

11. r 



Uhit CouBsn FOB Steak ERcamiiBB and FtsaiaiN 
(Holyoke Vocations] School) 
Course I. Bmkrs 

a. ConstractioD of diffoent types 

b. Figuring efficient^ of jmnta ' 
j c. BraciDg and staying 

d. Ascertaining bursting and safe WMldng iMcsmre ^ 



Course n. Boiki acoessnies 

a. Feedpumps 

b. Feed piping 

c Ftod water beatos ^ 
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Counein 

a. Conatructkni and worting of { 
B. Plain slide-valve enpiie 

a. Construction and miAing of C Gorenung 

b. Valve setting d. Indicating 

Come IV. Coriiss and automatic enpiMa 

jl a. Conatnidion and working of c. Indicating and oompnting 

different typea d. Hone^nwer 

* b, ValvB Mtting — govcnung 

CouneV 

A. Steam [uinng 

a. How located 

b. Viganng aiae for oertam won 

B. Steam traps 
a. Wbeie located b. Coutrnction of 

EVENING BECBEATIONAL WOB£ FOR BOYS: 
(To supplemait page W) 
Betreation and pbyaial education 

a. Personal hy^ene 

1. Shower baths 

b. Athletic games 

1. RingtoBi 4. VoDey-baD 8. Basket-baD 

2. IV S. Hand-ball 7. Dramatic ^mes 
8. Paw-ball 

C. lyi^gamea 

L Otecken 2. Cbeas,etc 

MANUAL TRAINING 

(New York Bute Department of EdncatiiMi) 

(To aupplement page 181) 

SxniNTH Yeab 

SuggetlwB oudivejar bench loork in wood 

Projects 

1. Necktie rack 4. Towel roller 

S. T sqnan S. Broom holder 

9. Drawing boatd 6. Hatiack 
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7. BotiknA 

8. Shoe box 

9. Loom 

10. SUtioiiei7 bolda 

11. WMtebtuket 
It. nowerboz 
U. Bookabdvei 



14. Migiriiw nn^ 

15. Negative rack 

16. Printing frame 

17. Judiiuire stand 
la Tahoret 

IS. Footatool 



71w Mowing piocenet will be considered in maUng the EoMgoing 



1. Meamiing 

2. TJning 

3. Planing 

4. Squaring 
ff. Gaging 
A. Sawing 

7. Chisding 

8. Boring 

9. Gouging 

10. fTfi^^ mfof planing 



11. Ghnng 

12. Nailing 
IS. Screwing 

14. VwniffhiTig \ 



ID. Scnping 
17- Sandpapering 



10. Sharpening toob 
CO. Grinding 



8. Tt^Mret 
«. UmbreUa ntk 
ff. Clothes radc 
8. Kctme frame 

7. Chair 

8. Desk 

V. Bookcase 
10. Table , ' 



EiqbthYhab . 
PnjeeU 

11. Telephone stand 

18. Telepbone chair or itool 

13, Rerolving boolcrack 

14. lAwn settee 
16. Woifcbench 
10. WheeUniTOW 
IT. HaU seat 

18. 
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UaawoA wliidi mTolvei repturing wk) "fiziiig" aboot UwhtHue: 
1. Setting glass 6. Mulring window scieais 

S. Mending furniture jointa 7. Making pisizs gate 

8. Mending chui backs and seats S. Making keys from blanks 
4. Sepuring pans, etc. 0. Making chicken coop 

ff. Wiring electric bells 10. Making brooder 

11. Mfcfcing itkcubatoi 

Woods 

Pbe Hahogany 

Oak miite wood (popbr) 

Adi Beecfa 

Gunmood Sycamon 

Cbeatnut Blade walnat 
ButUnut 



Kocessea wiD be siinQai to tbcMe of the aercDth grade with the Mloving 
additkuial: 

I. Babbeting 7. Ghn Ktting 

8. Clamping 8. Witiiig 

8. Dowding ft. Fainting 

4. Beveling 10. Polishing 

5. Jointing 11. Caning 
8. Soldering 

HOW TO STAKT TRAINING IN A FACTORY 

(As developed m the Curtiss AeioplaDe Company, Buffalo, New Yc»k, but 

^>plicable to any indusby. by Frank L. Glynn) 
EtfatlMmtnt 

Survey of plant by 
"" Confefence 

General manager 
Plant manager 
AsBEstant plant manager 
Breakdown bom pay-ioll showing lelative importance of departments 



Director of tnining 
Beports to 
General manager as to policies 
Plant tnaaager and assistant as to operatitm' 
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1. Separate Oooi tpaat in tmctor >)>oat 60 X UO feeL 

For Uie locktion of ludi activities u oould wdl be bcon^t togetbec 

■■ ■ lepante training unit. 
C. Separate Boor q)ace in departments, the training lor wliidi tiad l)est 

be Icept m dqMutmoit. 
8. "Tsficing" of machine or other dap imita for training identificatioD 

wlien it ia neceiMry to distribute adwol througbont dqtartmeot and 

have inttructor circulate. 

Hola: Thii latter method Kquirci even a more definite eontrtri by 

the training director than tbe other two, ai the training identificatioD 

iilikdy to lie lott and importance become inngnificant. Tlii* method 

if leait Htirfactory and Aould be reauted to only in ezc^Aicaial 



Equipwtmt 

Tbe cquipmait ma tnarfened horn tbe regular production dqMutmenta 
to the training department. 

NaU: At fint there it likely to be objectioD to thii on the part of aapcp- 
mtendenta and foremen, but it can readily be aeoi that ntadunea and ai^ili- 
ancea muit Ufumithed by them onirmqr under tbe usual method of IneakinK 

No difficulty, however, (rf this «>rt was experienced, as those in the 
Curtisa Company fostered and hdped tbe establishment of the woric in 
every way. 

Departmeiilt rf Iraininf 

NoU: nieae fluctuated from week to wedc according to the needs of the 
production manager based on development or diangea in production. 

Each month, however, the employmrait office furnished the tnining 
department with an estimate ol the hdp whidi would probably be reqiuied 
for tbe two ensuing months. 

TMt formed a baiUfor At trautmg dtpartmtnt to ttxirk on, at to the nmnbera 
and kind qf traiamg to be enjJmtiaed duriag IKai period, and ritohtd itietf 
into the enplogtMat cffice ffintig tfts traimng depmimeTd on order for hAp, 
and the emi^yment manager whb only too pleased to coBperate in evesy 
way. 

The departments which have been operative thus far ere: 
1. Machine work Drillmg 

Screw m.rliin*. So^ spudle 
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CFOuv 


Coppe. 


Hand 


Unen 


Machine 


B. Acetylene and other ; 


8. DriU grinding 


Welding 


i. Tool crib 


Brazing 


». Cable vwk 


Soldering 


Wnppii* 




SpKdng 


Strut woric 


Dipping 


BeamtroA 


Soldering 


FaudwMk 


«. Sheet met>] 


Wing float 


Hiveting 


10. Doping 


SoUaing 


n. final wing uaemblr 


7. Prcq^Ikr woA 


12. Sewing 


Shaping 


Pandoovoing 


Tipping 


Power maduDe 



DepartTMntiil reiaiioru 
1. Employment qffiee 

Kept the training dqiarhnent filled to ita capadty. drew tbe trained 
people from the training department, placed them on production in 
the factory for which the? were trained, and maintained close daily 
contact with the truning department through exchange ol daily 
reports. 

y (or the employment office to keep Ihe traming drpart- 



8. Tim^Jceeptng 

The record of attendance, punctnolil;, and time of afl persona in 
trunlng was reported daily to plant manager and training director by 
tlte regular time dcik. 
8. Aecouniing 

Bendered to the training director a weekly report as to cost of ral- 
-vage, expense, wages of leamera, instruction, supervision and admin- 



Nda: A sample sheet of wedJy report may be found hracwith, page 
242. 
A. Itanagemenl 

Hie training directs rendered a daily and weekly report to the 
management summarizing operation of training department, embody- 
ing nmnber recdved, rejected, promoted, returned, and entile opo^ 
atmg cost of department. 
Operaiioa 
1. Iiutructorl 

Tha instructors were preferably those taken from the actual pro- 
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m AFFENIHX 

teaAcr'i banmig and cqjai MW is *"'*™f aetivitMi doadj rdalcd 
to tlM Cnrtia veric li*^ woe (^Joyad bj tbe tnimng dcpart- 
taeat *wT fint put m produdiua mt3 tik^ w m tbofougfaly faniiKw 
witk the work, whta Otej were taken over lor actual matzDctkm. 

It waf fewnd tint dKir inMe of inidiidra «ai low and that tbej 
a wwA e d tnintiiK laigdjr bom ■■ wsdanic poiid «f view — that 
tfacT lao^ man of tbe eMHtmctioa of fiber tban at parts, and ap- 
pRndied the proUan aa "fdtnif Iraonrtf oad adaeotiaii (nl (^ prodae- 
Um," Tutitatiiaa getting " p ra dm ^iammdcflraauKf.'' 

JthtttOB^neoaaaatiei tW tbe moat pnctical ^pe trf penon 
b« eaa p loyad. with (actotr apoicnce m a backgnMnid — pn>vidm& 
cf ONBKwtlMt hear die m amwahtr to raggeatioD, hai tiic proper 
poait of vinr. petataHfitr wid abili^ to oat onij "do tSe job" but 
■1m "to imjMrl At m/armaHoK" and '*"!'"''■ all mTitay. 

We fomid no difficnUy in finding an tiundimee of MgA^ qmd^td 
ruttnieUwi emploTed in the tbiioui ihopa on an bourif bauoa. liiey 
were tbe eiccptiranl pciaaai and occanonaDy we were mistalcen in 
judgment. For iuataooe, we found that a gnduate of a foremost 
tedmical odkge, wbo wai an ezcdknt producer, ladied fgaching 
^■li^, appaienllr endeavoring to do tbe woik trf ten pec^le instead 
di having the ta pcmna do it under instmction. likewiae, ajMitbar 
operative was emi^OTed a* instroctor upon tbe hi^ reawunaukticHi 
at a fofemao irito wanted to get rid of him and '<i«li'WjJ ta take him 
badieven aa a workman. 

Tbme were aceplMna] aaes and woe qnkUy lonedied by tlie 
■dectioD of other ^Matives who mote than made good. 

Tbe diffienlty Bea not with instructort but with obtaining directwa 
f«r ofigilial layout dl plan and organization wiaA can be done in 
from one to three dayi, with the later general dmetion kft io the pro- 
doctioD manager ol the factory and the opttvtion of the tzaining de- 
partnwnt to tbe initmcton selected bom the K^tdac hctory force. 

Tie kamcr is taken in fiom the employment <^cei taught tbe 
activity for wbidi he is best Gtted, and promoted to the production 
floor by the employment office. 

It is hi^ily adv^able to refer persons of douUM T^yti^ua or htaltk 
to the Fint Aid department lix physical examination to be sure that 
tbe person is phyacaOy adapted to the work for which he would like 
to be trained. 
S. Latflh cf dan 

The length of day is tbe same ss that of the factory it«df. 
4. Tool* and equipmtnl 

The toots and equipment are identical with those used in the factory 
itself. 
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S. iltUuidt cf eotulrueHim 

The method! of oonitmcUoD and opentioD are the nme m in tho 
fsctoiy productioD. 
. 6. Pmivet 

lostnicUoa is obtBioed from the regular production of the ta/Oarj 
lor which the operative ii bring tniiied. liere should be no prelim* 
tnaiS "initiation" or "*jinlx^" work, although salvage parts majr 
be used to advantage ab a HiNBnnf in txtmne eaiet for the inatruo- 
tion which is introductory to the training Hxmi u in ace^kne welding. 



There is a difference between the b^inning or "learning period" 
wage rate, in training department, and the "production" wage rata 
after promotion. 

So long as the learner knows that the wage rate will be iutToaied 
automatically upon promotion, and that jproiaatum depends upon 
"coQung up to production," then jurt so much will the leamiitg period 
h» Aortentd and the " producUon gait " acquired. This eliminates all 
need of discipline. 

Heieag^ is the importance of the instructor's "prafuiiftonwnM" 
int«mnfied 

Every initnielor Aoald alto It a pacbuakeb. 

Ptrioaid tAiHoiu 

This caused many adjustments and is of supreme significance to 
those who contemplate the induction ol women into manufacturing. 

These relations may be summed up as follows: 
1. Perianal tupenruion 

TUs required a woman Mttpervuor with a factory and produOiim 
pdnt of view. 
«. CloOang 

Uniform: It was found that a "two-piece" garment with complete 
wust was most satisfactory. It can be made in any factory so that 
troDsers button to waist. IVousers should be full and have small elas- 
tic bands to fit at top of shoes or ankle, thereby securing a good "hang" 
instead of turning them up and having than slopping down continu- 
ally. The waist should have close-fitting neck, whidi can be turned 
under and left open or buttoned, and hsJf sleeves. Special sleeves 
should be prodded for welders, brazers. and others eng^ed in similar 
opsatioas involving hazard, which may button on short sleeves. By 
having a two-piece suit it is unnecessary for a woman to furnish her 
ahirt-wwst. Immediately this involves »bx tuggeitum TOhich ihtmld be 
diminaled. The two-piece suit also enables Uie uniform departmmt 
to fil each lu^ of Uie ntii to the ffirl instead of Ote girl U> the tttii. 

Tbe first uniform, costing about fSM, is provided by the company 



D,g,t,.?<i I,, Google 



wtthont diwgB mnd ■ rqJaaemait made ^ibea aeoemaiy, but if tlie 
employee wmots two nnifwine at once, tlien the ncondone i* ptovided 



When the employee leavei tbe forke of tbe company, then a tnn- 
FOBM miut be teturaed before tbe tatphyve receivea ba employment 

Cape with robbn band (dotb for cooler wcathCT and net for lununer) 
dioald be toniabed witfa eadi imifonn. 
' Itat it a TOT trnportoMt tUmmt, eqiedally few t(^tty, aa a woman's 
' bair ii Gkdy to catdt in moring mac^unery, even a flm&U motor hand 
drill. Beakka, thii diminatia mucb di£Gculty aa tbe hair may other- 
Tne become looMD«d and conitantly in Uie way of the individual. 

Aprona are pTOvided for mtA activities aa may ioil the uniform 
rapidly or pcnnaDcntly — • rubbenud apron in the machine (hop, for 



C&b like to wear ailk stockings and hi^heel sboes or alippen. 

Hm atocUng sfaonld be of cotton and the shoes have low beds. 
Otherwise tbe employee will become greatly fatigued, aa tbe hi^ hed 
places tbe body in an imnataral poaitkni and one cannot work to 
advantage atanding. lliis waa the cause of many women wanting to 
diange ortt to a "sitting job." 

Wearing of jeweh; is not permitted. 
S. JtMl^wmu 

Eadi large defMrtment baa ita rest-room tor its employees, with a 
matron in charge. 

Admiaaton b by special pasa from tbe forelady, for proper regulatJon. 

It ia best to have several audi rooms in a large factory ratho' than 
(me, aa more coovenient in an emergency and nlao preventing a great 
deal of wandering around tbe plant whidi otherwise would develop 
and cause a waste of time and confusion. : 



Eadi fonale onployee is aBciwed a rest-period of not less than 
fifteen minutes each mommg and eac^ afternoon. 



Tliig is provided by drinking fountains. In the wanner months the 
water is iced by having the feed pipe onled in the bottom ot ordinary 
wooden, metal lined boxes m wtddi ice ia placed. 
0. Ltndum 

It ti the i»actice of the factories obtaining the best results to serve 
at least hot soups, tea, coSee, or milk at the lunch hour. 

In some cases lai^ restaurants are provided and the lunch hour of 
tbe men "sta^eied" with that of the vomeu so that they eat sepa- 
rately or " staggered " by departments. 

In other cases " canteen" stands are found in various sections <rf tbe 
factory where service is given in selling various kinds of food, etc. 
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a aJwaya best to have one of these for men and anotbet for 



A very great percentage at women now entering iadiutiy are doing 
M with littk previous factory experience, if any. 

Constant attentioo as to safety and sanitation must be givai so as 
to have the newcom«r fed that the medical department or nearby 
hospital or company physician is a Firit Aid ratba than a La*t Aid. 

A scratch from fine wire may cause blood poisMi equally with ■ 
more ■erious injury. 

Every effort must he made to acquaint the girls and women of 
the lar^ service the First Aid can render. 
S. StKTdaliont 

In many factories sex difficulties have arisen and tended to deacHS 
production. 

If the women are properly inducted into indnsfry throo^ iiuninft 
properly supervised by a matron on tbe production floors. pr(q»erly 
dressed in • niuf Mm garb, all difficnltiea automaticdUy disaf^Kar. 
CapaeHg 

The operating oqiadty et tbe entire training department is two 
htmdred and fifl? paaons at one time. The truning will tun ovec 
about once a week on an avnage thus providing trained workers at 
the rate of 10,000 a year or less as the factor? needs. 

Contrast this with a condition found in one of our largest plants 
where the factory needed two thousand trained workers a month and 
the trtuning department was producing only at the rate of 100 a 
month. 

Hie Curtiss accomplishment shows that a large c6mprehenmve 
plan and service is readily feasible if only the factory managuaeiit 
insists upon it. 

Fktiba^ 

llie usual custom and tradition of operation schools as a whole 
is m an omtual batit with all instructors contracted for on an annual 
salary. 

These conditions must lie entirely forgotten in intenuve ttwning 
of factory workers. 

llie baei* dammit in s training department is i^ flexUnlil]/. A sec- 
tion for training may operate for one we^ at two weeks or months. 
It must be eonditioned upon factory needi. 

This means that the instructor can best be taken from the depart- 
ment for which the training is required and when the quota of trained 
people is filled, the instructor goes back on the regular production 
floor and assists not only in production, but also in following up the 
people trained. 
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TRAINING COUBSES FOR VOCATIONAL TEACHERS 
Omi of the great problems connected with vocational education 

ia the systematic training of a sufficient number of instructcffs for 

existing and proposed vocational schools. 

A. Typ^ of teachers required in day industrial school. 

1. Shop teacher — to give shop practice. 

i. Technical teacher — to give rdated trade knowledge 

for industrial intelligence. 
8. Academic teacher — to give general education. 

B. Rut-time or continuation school. 

1. Technical teacher. 

i. Shop teacher (sometimes). 

C. Evening trade or industrial school. 

1. Shop teacher. 

i. Technical teacher. 

(The shop and technical instructors are the teachers that give 
instruction which directly improves the efficiency of the student in 
his trade, and are spoken of as vocational teachers. The academic 
teachers are considered as non-vocational teachers.) 

Experience shows that the academic or non-vocatiomJ teacher 
baa a definite place in the organization of a full-time day industrial 
school, but not in the part-time or continuation or evening indus- 
trial classes. Fupib in a continuation and evening sdiool have 
intensely practical aims in attending school, and are not willing to 
study systematically the ordinary academic subjects. This in- 
struction must be imparted in an incidental way, as the need of 
it appears, is teaching applied mathematics, applied science, etc. 

An analysis ot vocaticmal schools shows that any system tor the 
training of teachers must provide for three distinct types; shop 
teacher, technical teacher, and academic teacher. 

A. Qualifications of the shop teach^. 

1. A^, es-40. 

2, Personality — win the respect of boys. 

S. Trade knowledge — know his trade as fully as a joum^- 

4. Technical knowledge of his trade — command of draw- 
ing, mathematics, and science of his trade. 

5. General education — equivalent to at least an elemen- 
tai;-school graduation. 
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11. FrinoiJes wul methods of teaching vocational educa- 
tion — that is, to understaiid the aim and purpose of 
bia woric. and to know bow to handle a class in the 

1, AbJli^ to train boya to be skilled worker*. 

B. QualifioiituHis of a tccbnicaJ teadter or teacho- of related 
•ubjecta. 

1. Age. 2fr-W. 

2. Personality — > win the respect of bc^. 

3. IWle knowledge — experience and familiarity with the 
procenea of the trade, such as will equip to teach the 
mathematics, science, or drawing tmderiying the trade. 

4. Technical knowledge — ^ility to teach the technical 
subjects by preparation of not less than two years be- 
yond the highest grade he is to teach. 

6, General education — equivalent to a high schoc4. 

6. Principles and methods of teaching vocational education, 
so as to understand the aim and purpose of his work 
and to know how to prepare and conduct classroom 

7. AbiUty to apply, in a practical way, technical subjects 
to trade problems. 

C. Qualifications of the academic or non-vocational teacher. 

1. Age, «fi-iO. 

«, Personality — wm the respect of boys. 

8. Trade knowledge: 

a. Appreciation of conditions and probI«ans of modem 
industry. 

b. Knowledge of the more common tools and ma- 
chines. 

c. Knowledge of the common trade processes carried 
on in the school. 

d. Natural mechanical ability. 

e. Experience as a wage-earner. 
4. Technical knowledge. 

a. Applied science. 
£. General education. 

a. Normal school or college. 
6. Principles and methods of teaching. 

a. Vocational educaUon (technical subjects). 
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b. General educatKHi. 
(1) English. 
(«) Civka. 
(S) Economics. 
7. Ability to organize material and teach tlie same so aa 
to interest the pupil and aa far as possible have it func- 
tion in the life of the pupil. 
Any scheme for the training of teachers should proyide facilities 
for the tnuning before entering the service and for the training of 
teachers in the service. This means at least an evening course 
and a day course if possible. 

The advantages of the dt^ course are: 

1. Efficient training, because the pupil's full time is given. 

2. Possible to have considerable practice in all types of 
vocational schools. 

Disadvantages : 

1. Only able to reach a few stud^its — mechanics are not 
willing to give up positions, 
^le advantages of evening couisea : 
1. Possible to reach a large oumber of mechanicfl without 

loss of pay to them. 
t. Reach teachers alTea<^ in the service. 
Disadvanti^es: 

1. Unable to have practice teac^iing in the day scho<J. 
llierefore the most promising plan for the shop teachers is the 
evening course. A day course may be provided for the training of 
technical and academic instructors. 

A training course of two years should be provided for shop 
instructors, evenings; an evening course (two years) for technical 
and acad^nic teachers, aod a day course should also be provided 
for technical and academic teachers. 

Two Yeub* EvxNiNa TiuiNiNa Comtai! tob Teachebb 
Course for shop instructors. 

Principles and methods ctf teaching vocational sub- 
jects 60 hours 

Industrial science and mathematics 60 hours 

Special methods and practice teaching (shop) : 
Methods in shop instruction are to be givoi for 

each separate trade by a practical journeyman of 

the trade, who is an experienced trade teacher 120 hoiu^ 
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Courae for technical inrtnictorg. 

Principles and methodi of teaching Tocational sub- 
ject* 60 honra 

Indiutrial Kiaice and mathematics 60 hours 

Special methods and practice teaching: 
Science (abop and applied) 
Mathematica (shop and applied) 
Drawing (shop and applied) 120 hours 

Course for academic (non-vocational subjects) instructors: 
Principles and methods of t''iwb'"g vocational sub- 
jects 60 hours 

Industrial science SO hours 

Shop visits (different trades to become famiHftT with 

tools and ^ipliances) 30 horns 

Special methods and practice teaching: 



Civics 

Hist(»7 60houns 

EnTRAltCB BBQCHtBHXNTB TO ETEnNO TSAIMtNa CoUBSEB 

To be admitted to the training course a penon must poaseaa the 
fcdiowing qualifications: 
Shop instructor: 

Age — Not less than tweaity^ve nor more than thirty-five yean 

of age. 
?^ade experi^ice — A minimum trade ezp^ence of eight years, 
three of which must be equivalent to apprenticeship expoi- 
ence. 
Educational qualifications — Graduaticm from an elemental; 
' school or its equivalent. 

Personality — Good physical ccoidition and personal character- 
Technical instructor: 
Age — Not less than twenty-five nor more than thirty-five 

years of age. 
Trade experience — A i rtii'i p i "" trade experience of eight years, 
three of which must be equivalent to apprenticeship experi- 
ence in oae of the trades, under the trade experience of the 
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shop iiutmctor, or a tnunmg in a trade, in a technical school, 
or engineering department of a school that will give the indus- 
tnal and trade experience which will enable him to teach the 
related trade subjects in such a way as to meet the needs of 
(vocational) the worker in the trades taught in the schools, 
of the state or local community. 

Educational qu^ifications — Graduation from a high school, 
and a technical training in ^>plied mathematics throu^ cal- 
culus; applied science through applied mechanics; applied 
electridtj', applied chemistiy, and drawing to the extent of 
two years above the vocational school. 

FersonaUty — Good physical condition, and peisonal character- 
Academic inatiiictor: 

Age — Not leas thao twen^-^ve nor nu»e than thirty-five years. 

Technical knowledge — A knowledge of industry and trade as a 
wage-earner or amateur mechanic. 

Educational qualifications — GraduatitMi from a high school, 
and an academic training which might be represented by two 
years above the hif^ school. 

Teaching experience — Three years* succeasfu) experience in 
teadiing above the sixth grade, and special ability in handling 
retarded pupils. It is abstJutely necessary for a teacher to 
have a genuine interest in mechanical subjects and appren- 
tices. 

Personality — Good physical condition and personal character- 
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